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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


War  Department,  Ordnance  Oppioe, 

Washingtofiy  October  10, 1889. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  daring  the  fiscal  year  ended  June 
30, 1889,  with  such  remarks  and  recommendations  as  the  interests  of 
this  branch  of  the  military  service  seem  to  require. 

The  fiscal  resoarces  and  expenditures  of  the  Department  during  the 
year  were  as  follows,  viz : 

Amoont  in  the  Treasury  to  the  credit  of  the  appropriations  on  June  30, 

1888 $341,774.57 

Amount  in  the  Treasury  not  reported  to  the  credit  of  the  appropriations 

on  June  30, 1888 1,020.48 

Araomit  in  Goyemment  depositories  to  the  credit  of  disbursing  officers 
and  otbars  on  June  30, 1888 157,850.89 

Amount  of  appropriations  for  the  service  of  the  fiscal  year  ended  June 

30,1880 5,699,148.66 

Amounts  refunded  to  ordnance  appropriations  in  settling  accounts  dur- 
ing the  fiscal  year  ended  June  30, 1889 25,996.'^ 

Gross  amount  received  during  the  fiscal  year  ended  June  30, 1889,  from 
sales  to  officers ;  from  rents ;  from  collections  from  troops  on  account 
of  losses  of,  or  damage  to,  ordnance  stores;  from  Chicago,  Rock  Island 
and  Pacific  Railroad  Company ;  from  powder  and  projectiles  (proceeds 
of  sales) ;  from  sales  of  condemned  stores  ;  from  testing  machine,  and 
fh>m  all  other  sources  not  before  mentioned 56,031.80 

Total 6,281,822.61 

r 

Amount  of  expenditures  during  the  fiscal  year  ended  June  30,  1889,  in- 
cluding expenses  attending  sales  of  condemned  stores,  exchange  of 
powder,  etc 1,537,836.95 

Amount  deposited  in  Treasury  during  the  fiscal  year  ended  June  30, 

1889,  as  proceeds  of  sales  of  Government  property 40, 494. 85 

Amounc  turned  into  the  surplus  fund  on  June  30,  1889 » 41, 728. 89 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 

and  others  on  June  30,  1889 320,242.11 

Amount  transferred  from  ordnance  appropriations  in  settling  accounts 

daring  the  fiscal  year  ended  June  30, 1889 455.86 

Amount  in  the  Treasury  not  reported  to  the  credit  of  approprtations  on 

Jono30, 1889 61^97 

Amount  in  the  Treasury  to  the  credit  ot  appropriations  on  June  30, 

18BB 4,340,444.98 

Total 6,281,822.61 
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»;i     ClIIKF    OV    «UU>NANCK. 

\,u  IKING  surri.iKs. 

*\Mtl  Statutes  iviiuiivs  all  supplies  to  be  pro- 

MiiiiMit   and  coinpoTitivo  biildiug.     From   the 

,j  .ilM)ur  livt*  vi'ars  airo  it  was  not  construed  to 

N,'  III  rvery  artirli»  t'or  nso  in  tlie  service.     It  was 

Njippli«*s^  n'fenvd  to  in  ilio  law  had  reference  to 

»  iln'  \M»llknc>wn  n«vds  oithr  juildie  service  required 

.,.  Ill  lis  dilleivnt  hranrhos  tor  its  successful  and  eco- 

.  »iu»M.     Tli<*  law  wascvidcntly  intended  to  guard  thein- 

^o»\«'i""'**''^  aiid  >eiMnv.  b\  inritinjra  heal  t  by  competition 

^  (he  needed  sup))lics  al  fair  prices.     This  law  was  enacted 

.,  the  pnu'liases  wtTe  o!  j;ivat  nia>rnitude.    It  had  then  and 

,.,i,hI  I'lVce.t  in  eiiabluiir  ilie  (Joveinnieut  to  purchase  at  low 

»!uMi  ilic  ipiantity  ot"  supplies  prm-ured  is  of  any  considerable 

'  ,      il\«*  vca»'S  a^^o  theaeeouniin^  ortieers  of  the  Treasury  held  that 

was  applicable  to  all  pnreb.ises  of  material  and  supplies  both 

!      ind  small  except  when  a  public  e\ij:eney  existed  requiring  an 

i. .!.» ili'liverv,  i:i  whieli  ease  pnnh.ises  eouUl  In?  made  in  open 

Uri  uilbo^t  adverrisenjcnt  .u- eiMilraet. 

|'Im»  enrorccment  i>l'tlii«<  view  ol  ihe  law  in  the  ease  of  small  parch ases 

I  IS  resulted  in  loss  to  the  Inited  States  in  both  time  and  money  as 

\|1  jis  in  the  quality  oi'  iln»  snpphes  proentvd.  an»l  I  do  not  think  that 

the  Iramers  of  the  law  ever  inlended  (hat   i(  should  apply  to  the  pur- 

•Inisc  of  the  small  art  itb's  oeeasionally  needed  in  our  manufacturing 

establishments. 

The  reports  berewitb  horn  ilie  rommandinjLT  ollieers  of  ordnance  es- 
tablishments (Appentlix  1»\  alier  a  (rial  of  nearly  live  years,  show  con- 
clusively that  small  purchases  can  not  be  made  as  advantageously 
under  tiie  present  eonsirnetion  of  ivistinjr  law  as  they  cotdd  be  if  per- 
mitted to  be  niaile  in  opi'ii  marki'i  in  tin*  manner  common  among  busi- 
ness men. 

To  meet  siieli  cases  and  to  put  an  autlhHitative  construction  on  the 
law  which  will  plaei'  llie  l-nited  Stales  on  as  favoiable  a  footing  as  the 
individual  purcbaser  of  liki*  small  supi»lies,  1  would  recommend  in  the 
interest  of  a  true  public  economy  I  bat  section  MOW  Revised  Statutes, 
be  amended  by  inHerlin^'  after  Ihe  word  -services''  «)n  the  first  line  the 
wonls  *'  in  excess  of  two  hundred  dollars/'  so  that  the  section  shall  then 
read: 

Skc.  :n<>l».  All  piirrliaHOH  ;iih1  roiiinu'ts  for  siipplios  or  sorvii'OH  in  exrean  of  two  huH- 
dred  doUarn,  in  any  of  tlu-  D.-partmontM  of  tli»»  lioviTiniitMH.  ox«'i»pt  for  personal  serv- 
ices, HliMl  bo  iiiaao  liy  nilv«Miisiii;r  a  MitVuMi'iit  time  previously  tor  proposjils  respect- 
ing Mio  Maiue,  when  tiie  piihlie  e\iueiuies  «lo  not  reipiirethe  inimediateileliverv  of  the 
articles  "riierrorinaiiee  of  the  Neiviee.  When  iiunieiliate  «loli very  or  performance  is 
reqninnl  by  the  public  exi^emx ,  the  aitieles  t»r  «ervi«e  required  may  bo  procured  by 
open  purchiwe  or  «'oniraei,  at  the  plaees  ami  in  the  manner  in  whieh  aiicb  articleM  are 
usually  bought  and  Hold,  or  sueli  serviees  engaj^etl  between  imIivi.lualM. 
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The  Interior  Department  makes  purchases  in  open  market  to  the 
amount  of  $500,  under  existing  law. 

CLERICAL  FORCE. 

The  estimate  to  be  laid  before  Congress  calls  for  five  additional  clerks 
of  class  two  for  this  office.  Four  of  these  five  additional  clerks  asked 
for  are  in  lieu  of  the  four  which  have  been  on  duty  in  this  office  since 
1886  detailed  from  the  Surgeon-General'S  Office  but  which  were  with- 
drawn from  this  office  and  returned  to  the  Surgeon-GeneraPs  Office 
under  orders  from  the  Secretary  of  War  August  20,  1889,  in  order  to 
expedite  the  settlement  of  pension  applications.  Authority  was  granted 
this  office  to  estimate  for  a  sufficient  clerical  force  to  supply  the  needs 
of  the  Ordnance  Office,  and  meet  the  largely  increased  work  due  to 
the  large  appropriations  for  gun  construction  and  to  the  labor  re- 
quired under  the  act  of  February  12, 1887,  for  arming  and  equipping 
the  militia ;  and  the  grade  of  class  two  is  asked  for  to  permit  the  pro- 
motion of  clerks  of  class  one  who  have  been  very  many  years  in  the 
service  and  are  capable,  efficient  and  valuable.  Promotion  is  the 
proper,  and  indeed  the  only,  reward  that  can  be  held  out  for  long, 
fidthful,  intelligent  and  efficient  service,  and  that  reward  should  be 
provided  by  Congress.  I  strongly  recommend  this  small  increase  of 
the  force,  knowing  full  well  that  the  slight  additional  expense  will  be 
amply  repaid  by  more  hearty  and  efficient  service. 

ORDNANCE  MECHANICS  FOR  THE  LIGHT  BATTERIES. 

The  use  of  thie  new  steel  field  guns  and  carriages  occasionally  neces- 
sitates minor  repairs,  in  the  more  or  less  complicated  details  of  their 
working  parts,  and  the  services  of  a  mechanic  skilled  in  the  making 
and  adjpstment  of  gun  and  carriage  construction  are  absolutely  required. 
Each  light  battery  should  have  one  such  employ^  in  its  command,  pro- 
vided with  all  the  tools  needed  for  such  important  and  delicate  work. 
I  know  of  no  better  way  than  to  educate  a  number  of  well-selected  ord- 
nance soldiers  for  this  special  duty,  by  a  course  of  instruction  and 
practical  work  at  the  gun  factory  and  the  JS'ational  Armory.  The  suc- 
cessful candidates  to  be  promoted  to  the  grade  of  sergeants  of  ordnance 
and  assigned  to  the  light  batteries.  As  soon  as  the  new  steel  guns  are 
provided  and  mounted  on  our  forts,  one  or  more  of  these  sergeants  will 
have  to  be  assigned  to  each  fort  to  keep  the  armament  in  working 
order,  make  repairs,  and  keep  all  things  in  proper  preservation.  Sec- 
tion 1163,  Bevised  Statutes,  provides  fully  for  such  details  by  giving 
the  reoessary  authority  to  the  Secretary  of  War. 

NATIONAL  ARMORY. 

Ma/nufaotures  and  repairs  ofarmsy  etc.,  during  the  fiscal  year. 

Forty-one  thousand  two  hundred  and  seventy-two  rifles  and  carbines, 
besides  swords,  sabers,  hospital  corps  knives,  spare  parts  and  append- 
ages for  the  arms  have  been  manufactured  during  the  year.    Ivl  «^^- 
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tion  to  this  regular  maDufacture,  steel  bayonet  scabbard  bodies,  life- 
saving  service  ^an  carriages,  machine  gan  feed  guides  and  hoppers, 
S.2"  field  gun  limbers,  caisson,  battery  wagon  and  forge  have  also  been 
made.  Repairs  and  alterations  of  small-arms,  machine  guns,  etc,  and 
usual  repairs  of  machinery  and  buildings  have  been  carried  on. 

Buildings  erected^  compleUdj  etc. 

A  new  iron  and  brick  fire-proof  milling  shop,  279  feet  long,  begun  the 
previous  year,  has  been  completed  ready  for  machines,  in  '^  Federal 
Square,"  in  line  with  the  old  filing  and  machine-shops.  The  work  of 
transferring  the  machines  from  the  old  milling  shop  began  with  the  new 
fiscal  year. 

A  new  iron  and  brick  fire-proof  carpenter  and  stocking  shop  has  been 
built  and  completed,  except  some  interior  wood  work  and  fixtures,  in 
Federal  Square,  of  the  dimensions  and  plans  of  the  new  milling  shop, 
.  opposite  to  and  parallel  with  it,  430  feet  distant. 

To  complete  (his  fire-proof  plant,  a  building  has  been  planned  and  es- 
timated for  which  is  to  contain,  with  new  engine  and  boilers  in  the  cen- 
ter, all  the  other  departments  of  the  armory  finishing  shops.  It  is  to 
be  458  feet  long,  connecting  the  new  milling,  and  carpenter  and  stocking 
shops,  forming  with  them  three  sides  of  a  '^  square,"  and  with  these 
buildings  and  the  old  milling  shop  and  connected  buildings  a  quad- 
rangle. Until  this  building  be  erected  the  new  carpenter  and  stocking 
shop  can  not  be  occupied. 

Connection  with  the  existing  power  plant,  for  power  for  the  new 
milling  shop,  is  made  by  extension  of  the  present  machine-shop  shaft- 
ing under  Federal  street. 

It  is  estimated  that  the  present  power  plant,  which  is  to  remain  in- 
tact., will  be  able  to  run  all  the  new  shops  in  an  emergency,  should  the 
new  engine  from  any  cause  be  stopped,  and  at  the  same 'time  will  be 
available  for  the  old  shops  retained  (not  torn  down),  if  it  should  become 
necessary  to  expand  beyond  the  capacity  of  the  new  fire-proof  plant. 

The  rebuilding  of  the  sustaining  wall  of  Mill  Eiver  below  the  water 
shops'  dam  has  been  in  progress  during  the  year,  as  previously,  and  it 
will  take  several  years  more  to  complete  it.  This  work  was  made  nec- 
essary by  the  incorporation  with  good  material  of  much  inferior  stone 
when  the  walls  were  built,  thirty-four  years  ago. 

Small  caliber  rifle  and  magazine  armj  rifle  practice^  etc. 

In  the  absence  of  a  suitable  small-arms  powder  there  has  been  no 
substantial  progress  in  the  matter  of  a  small  caliber  rifie  beyond  what 
has  been  heretofore  reported  except  in  the  negative  gain  resulting  in 
the  apparent  abandonment,  or  tendency  that  way,  abroad  of  all  powders 
but  the  so-called  smokeless.  This  change,  involving  the  return  to  a 
grained  powder,  is,  if  permanent,  an  appreciable  gain  for  all  in  the 
economy  and  efficiency  of  the  product  used  in  the  manufacture  of  small- 
itriwi  nn«<^ri4ge8y  and  luay  have  been  brought  about  as  much  from  the 
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difficulty  of  obtaiDing  uuiform  aDd  satisfactory  results  in  the  way  of 
velocities  and  pressures  with  the  compressed  powders  as  from  the 
more  valnable  properties  of  the  smokeless. 

No  Americao  has  yet  submitted  for  trial  a  smokeless  powder,  and 
experiment  with  compressed  powders  has  shown  the  same  eccentricity 
as  was  developed  abroad,  tending  to  destroy  confidence  in  the  final  pro- 
duction of  a  serviceable  compressed  powder  cartridge.  All  effort,  offi- 
cial and  otherwise,  to  date,  to  obtain  a  smokeless  powder  has  been 
abortive,  and  American  powder  makers  and  chemists  have  not  yet 
awakened  to  the  lucrative  opportunity  presented  to  them. 

There  is  reason  to  believe  from  an  application  made  to  an  officer  of 
the  Department  more  than  ten  years  ago  that  smokeless  powders  origi- 
nated, like  many  other  inventions,  in  America,  only  to  be  brought  to 
the  attention  of  the  world  in  foreign  countries,  although  in  this  in- 
stance the  person  concerned  met  with  encouragement— ^nconrgement 
of  which  he  did  not  avail  himself. 

In  view  of  the  present  status  of  the  powder  question  it  is  not  deemed 
expedient  to  produce  a  small  caliber  rifle  for  compressed  powder  cart- 
ridges. Such  a  rifle,  however*«xcellent  in  itself,  would  be  inferior  to 
foreign  arms  using  smokeless  powders,  and,  consequently,  unsatisfac- 
tory to  the  Army  and  the  countiry  at  large.  It  is  believed,  however,  that 
all  the  elements  entering  into  the  problem  except  the  powder  are 
ready  for'use  the  moment  this  powder  is  obtained.  A  .30  caliber  rod- 
bayonet  Springfield  rifle  has  been  made,  and  a  rod-bayonet  .30  caliber 
magazine  arm  is  now  in  progress  of  construction  in  anticipation  of  the 
final  acquisition  of  the  much-needed  powder^  so  that  no  time  may  be 
lost  in  presenting  for  trial  both  single-loading  and  magazine  small  cal- 
iber rifles. 

The  testing  weekly  of  a  number  of  the  current  manufacture  of  rifles 
by  expert  marksmen  on  the  armory  rifle  ranges  serves  to  maintain  the 
excellence  of  the  Springfield  caliber  .45  rifle,  with  which  a  team  of 
American  riflemen  (Massachusetts  volunteer  militia)  has  recently  won 
five  successive  contests  abroad  with  flve  different  teams  of  English  vol- 
unteers. 

Two  of  the  American  team  are  workmen  of  the  armory  and  members 
of  the  Armory  Bifle  Club,  which  performs  the  duty  aforesaid  of  test- 
ing Springfield  rifles.  The  members  of  this  club,  all  armory  workmen, 
combine,  generally,  the  excellence  of  skilled  mechanics  with  that  of 
expert  marksmen,  having  few  if  any  superiors.  The  practice  on  the 
ranges  the  past  year  has  shown  no  falling  off  in  the  excellence  of  the 
rifle.  On  the  contrary,  for  several  years  there  appears  to  have  been  a 
progressive  gain  in  accuracy. 

BOCK  ISLAND  ARSENAL. 

Work  has  been  continued  on  the  new  office,  armory  shop  K  and  store- 
house K,  and  the  underground  shafting  is  now  completed  from  shop  A 
to  shop  6. 
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A  temporary  dam  has  been  constructed  to  furnish  water-power  for 
the  arsenal  and  to  be  used  as  a  coffer-dam  when  the  permanent  dam 
is  reconstructed.  The  work  of  repairing  and  reconstructing  the  dikes 
and  embankments  of  the  water-power  pool  is  in  progress,  and  contracts 
have  been  made  and  stone  delivered  for  reconstructing  the  permanent 
dam,  and  repairing  the  draw-pier  of  the  Rock  Island  Bridge. 

Attention  is  called  to  the  report  of  the  commanding  officer  Bock 
Island  Arsenal,  which  forms  an  appendix  to  this  reiK>rt,  on  the  condi- 
tion of  the  Sock  Island  Bridge.  To  make  this  bridge  x>erfectly  safe  for 
railway  travel  will  require  the  renewal  of  nearly  all  the  timbers  in  the 
upper  deck  and  their  replacement,  preferably  with  iron.  An  appro- 
priation for  this  purpose  is  earnestly  recommended. 

The  sundry  civil  appropriation  act  approved  March  2, 1889,  contains 
an  appropriation  of  $35,000  for  the  constniction  of  a  viaduct  from  the 
south  end  of  the  wagon  bridge  between  Bock  Island  and  the  city  of 
Bock  Island,  over  the  railroad  tracks  which  adjoin  the  approach  to  said 
bridge,  with  a  proviso  that  the  work  shall  not  be  commenced  until  the 
city  of  Bock  Island  shall  deposit  in  the  Treasury  of  the  United  States 
one-half  of  this  amount  towards  reimbursing  the  United  States  for  this 
expenditure. 

The  Hon.  W.  H.  Gest,  Bepresentative  in  Congress  from  the  Eleventh 
Congressional  district  of  Illinois,  represents  that  this  proviso  requiring 
jhe  city  of  Bock  Island  to  pay  one-half  the  expense  of  building  this 
viaduct  is  based  upon  an  erroneous  idea  that  that  city  has  some  peculiar 
interest  therein,  and  recommends  that  Congress  be  asked  to  repeal  the 
proviso.  The  commanding  officer  of  Bock  Island  Arsenal  indorses  his 
views,  and  I  concur  therein  and  recommend  the  repeal  of  the  proviso. 
All  the  papers  in  the  case  are  submitted  herewith,  and  marked  Appendix 
26a. 

COLUMBIA  ABSENAL. 

The  provisions  of  law  having  been  duly  complied  with,  the  site  se- 
lected for  this  arsenal  was  formally  accepted  by  the  Department.  The 
principal  buildings,  main  roads  and  sewers  have  been  located  and 
plans  for  the  same  have  been  prepared,  submitted  and  approved.  The 
buildings  to  be  built  under  the  present  appropriation  are  the  following : 
Store-house,  repairing  shop,  barracks,  quarters  for  married  enlisted  men, 
office,  guard-house  and  a  set  of  officers'  quarters. 

ABMAiy^ENT  OP  FORTIFICATIONS. 

The  act  making  appropriations  for  fortifications  and  other  works  of 
defense,  for  the  armament  thereof,  and  for  other  purposes,  approved 
September  22, 1888,  contains  the  following  )>rovisions  and  items  touch- 
ing the  estimates  submitted  by  the  Ordnance  Department,  namely : 

Be  it  enacted  by  the  Senate  and  Houee  of  Representatives  of  the  United  States  ofAmeriea 
in  Congress  assemlledf  That  the  appropriations  hereinafter  provided  for  shall  be  availa- 
hle  until  expended  and  shall  be  expended  under  the  direct  supervision  of  a  board  to 
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oonsist  of  the  Connnanding  General  of  the  Army,  an  officer  of  engineers,  an  ofi^oer  of 
ordnance,  and  an  officer  of  artillery,  to  be  selected  by  the  Secretary  of  War,  to  be 
called  and  known  as  the  Board  of  Ordnance  and  Fortification;  and  said  Board  shall 
be  nnder  the  direction  of  the  Secretary  of  War  and  snbject  to  his  snpervision  and  con- 
trol in  all  respects,  and  shall  have  power  to  provide  suitable  regnlatlons  for  the  in- 
spection of  gnns  and  materials  at  all  stages  of  mannfiustnre  to  the  extent  necessary  to 
protect  fully  the  interests  of  the  United  States,  and  generally  to  provide  such  regn- 
lations  concerning  matters  within  said  Board's  operations  as  shall  be  necessary  to 
carry  out  to  the  best  advantage  all  duties  committed  to  its  charge :  Pt&vided,  That' 
subject  to  the  foregoing  provisions  the  expenditure  shall  be  made  by  the  several  bn- 
reaui^  of  the  War  Department  having  Jurisdiction  of  the  same  nnder  existing  law. 

Sec.  2.  That  the  sums  of  money  herein  provided  for  be,  and  the  same  are  hereby, 
appropriated,  out  of  any  moneys  in  the  Treasury  not  otherwise  appropriated,  namely : 

Skc.  3.  For  the  completion  of  the  guns  now  nnder  fabrication  by  the  Ordnance  De- 
partment and  for  testing  the  same,  and  for  the  manufacture  or  purchase  and  test  of 
cannon  and  carriages,  including  carriages  manenvered  by  power,  one  of  which  shall 
be  a  disappearing  carriage,  and  also  includii«g  those  for  the  field  and  siege  services; 
for  the  alteration  of  carriages  on  hand  to  adapt  them  to  improved  service  guns;  for 
projectiles,  powders,  fuzes,  and  implements,  their  trial  and  proof;  for  experiments  in 
the  means  of  protecting  torpedo  lines ;  for  compensation  of  draughtsmen  while  em- 
ployed in  the  Army  Ordnance  Bureau  on  ordnance  construction,  and  for  the  necessary 
expenses  of  ordnance  officers  while  temporarily  employed  at  the  proving-ground  and 
absent  from  their  proper  stations,  at  the  rate  of  two  dollars  and  fifty  cents  per  diem 
while  so  emplo3'ed,  five  hundred  thousand  dollars,  and  not  more  than  ten  thousand 
dollars  of  said  sum  shall  be  expended  for  providing  increased  facilities  for  the  manu- 
facture of  projectiles ;  for  examining,  testing,  and  experimenting  with  pneumatic  or 
other  dynamite  guns,  gun-carriages,  aerial  torpedoes,  dynamite  shells  and  ammuni- 
tion, and  batteries  for  coast  defense,  whether  sunken,  counterpoise,  or  otherwise, 
brought  to  the  notice  of  said  Board,  one  hundred  thousand  dollars,  or  so  much  thereof 
as  may  be  deemed  proper :  Providedy  That  all  material  purchased  nnder  this  section, 
excepting  samples,  shall  be  of  American  manufacture. 

Sec.  4.  For  the  erection,  purchase,  or  manufacture  of  the  necessary  buildings  and 
other  structures,  machinery,  tools,  and  fixtures  for  an  army  gun-factory  for  finishing 
and  assembling  heavy  ordnance,  to  be  erected  at  the  Watervliet  Arsenal,  West  Troy» 
New  York,  seven  hundred  thousand  dollars :  Provided^  That  not  exceeding  twenty 
thousand  dollars  of  this  sum  may  be  used  for  the  erection  and  completion  of  two  sets 
of  officers'  quarters. 

For  the  purchase  of  rough-finished,  oil-tempered,  and  annealed  steel  for  high- 
power  coast-defense  guns  of  eight,  ten,  and  twelve  inch  caliber,  in  quality  and  di- 
mensions conforming  to  specifications,  subject  to  inspection  at  each  stage  of  the 
manufiEkcture,  and  including  all  the  parts  of  each  caliber,  one  million  five  hundred 
thousand  dollars:  Pravidedf  That  no  money  shall  be  expended  except  for  steel  ac- 
cepted and  delivered,  and  no  contract  shall  be  made  hereunder  for  gun  steel  at  a 
greater  average  price  per  pound  for  each  caliber  than  the  lowest  average  price  paid 
nnder  contracts  hitherto  made  by  the  Government  for  American  forgings  of  like 
caliber. 

The  material  for  the  guns  provided  for  herein  shall  be  purchased  in  accordance  with 
section  3709,  Revised  Statutes,  for  which  purpose  the  Secretary  of  War  is  authorized 
to  make  contracts  with  responsible  steel  manufacturers,  who  shall  be  resident  citi- 
zens of  the  United  States,  after  proper  advertisement,  continuing  not  less  than  thirty 
days  in  the  newspapers  most  likely  to  reach  the  said  manufacturers :  Provided,  That 
each  bidder  with  whom  such  contracts  shall  be  made,  shall  have,  or  agree  to  erect,  in 
the  United  States  a  suitable  plant,  including  the  best  modem  appliances,  capable  of 
making  all  the  steel  required,  and  of  finishing  it  in  accordance  with  the  contracts, 
and  shall  further  agree  to  deliver  yearly  a  specified  quantity  of  each  caliber,  the  time 
of  the  delivery  of  the  steel  for  the  smaller  calibers  of  heavy  gnus  to  commeiifi«»  %i\t>ici^ 
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expiration  of  not  more  than  eighteen  months,  and  that  for  the  largest  calibers^  speci- 
fied in  the  adveniseineut,  at  the  expiration  of  not  more  than  three  years  from  the 
date  of  the  acceptance  of  the  contracts ;  and  that  all  the  tools,  machines,  and  ma- 
terial for  said  guns  shall  be  manufactured  in  the  United  States. 

Src,  5.  For  the  pnrchase  of  the  material  for,  and  the  mannfactnre  of,  12-inch  breech- 
loading  rifled  mortars  of  cast-iron,  hooped  with  steel,  of  about  32.000  pounds  weight, 
similar  to,  and  equal  in  range,  power,  and  accuracy  of  Are  to  the  12-inoh  breech-load- 
ing mortar,  cast-iron,  steel-hooped,  now  at  the  ordnance  proving  ground,  Sandy 
Hook,  New  Jersey,  said  mortars  to  be  subject, to  inspection  in  all  stages  of  manufaot- 
ore,  t^0,000. 

The  following  items  also  are  embodied  in  the  act  making  appropria- 
tions for  the  sundry  civil  expenses  of  the  Gk>verument,  and  for  other 
purposes,  approved  October  2,  1888 : 

Watervliet  AnsRNAL,  West  Troy,  New  York:  For  a  hand-power  loading- 
orane,  fifty  tons  capacity,  for  use  in  shops,  three  thousand  dollars ; 

For  two  traveling  cranes,  thirty  tons  capacity,  for  use  in  workshops,  twenty-four 
thousand  dollars; 

For  crab,  blocks,  hooks,  chains,  and  so  forth,  capacity  fifty  tons,  for  shrinkage-pit, 
foar  thousand  eight  hundred  and  fifty  dollars ; 

For  new  machinery  to  bring  the  plant  up  to  a  modem  standard,  and  to  replace 
that  which  is  obsolete  and  worn  out,  fire  thousand  dollars; 

For  necessary  railway  facilities  in  arsenal  grounds,  connecting  shops  with  Delaware 
and  Hudson  Canal  Company  Railroad,  Erie  Canal,  and  with  the  Hudson  River,  eight 
thousand  four  hundred  and  fiftj'-eight  dollars ; 

For  replacing  the  present  old  and  unsuitable  wooden  bridge  over  the  Erie  Canal 
with  an  iron  bridge  adapted  to  the  present  wants  of  the  arsenal,  capacity  one  hundred 
and  thirty  tons,  fifteen  thousand  dollars ; 

For  two  steam-boilers  for  running  steam-engine  at  shops,  and  for  heating  purposes, 
eight  thousand  dollars ;  in  all,  sixty-eight  thousand  three  hundred  and  eight  dollars. 

In  accordance  with  the  provisions  of  the  act  approved  September  22, 
1888,  a  board  of  of&cers,  designated  as  th^  ^' Board  of  Ordnance  and 
Fortification,"  was  appointed  to  meet  on  October  30, 1888,  consistinfr  of 
the  major-general  commanding  the  Army,  Maj.  Gen.  John  M.  Schofield; 
a  colonel  of  engineers,  Col.  Henry  L.  Abbot ;  a  colonel  of  artillery.  Col. 
Henry  W.  Closson ;  and  a  lieatenant-colonel  of  ordnance,  Lieut.  Col. 
Alfred  Mordecai.  On  the  assembling  of  this  Board,  on  October  30,  the 
Department  submitted  for  its  consideration  and  approval  the  plans, 
specifications,  and  forma  of  proposals  for  bidders  relative  to  steel  forg- 
ings  for  8inch,  10-inch,  and  12  inch  guns  provided  for  under  section  4; 
also  for  the  12inch  breech-loading  rifled  mortars  of  cast-iron  hooped 
with  steel,  provided  for  under  section  6,  and  a  detailed  estimate  of  pro- 
posed expenditures  under  section  3  of  the  act. 

The  Board  returned  the  papers  pertaining  to  the  steel  gun  forgings 
and  the  mortars  on  November  6,  recommending  favorable  action,  which 
was  approved  by  the  Secretary  of  War  and  the  papers  transmitted  to 
the  Ordnance  Bureau  on  November  9.  On  the  same  date  the  Bureau 
made  application  for  authority  to  publish  advertisements  inviting  pro- 
posals in  the  newspapers  throughout  the  country,  which  request  was 
granted  on  November  12,  and  on  November  13  the  advertisements  were 
660 1  out  to  the  different  newspapers  designated.    The  bids  for  the  steel 
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forgings  were  opened  on  December  20, 1888,  and  for  the  mortars  ou  De- 
cember 15, 1888,  the  accepted  bids  being  as  follows : 

Steel  forgiiigs  far  8-incA,  10-incA,  and  124nch  guns 

Bid  of  the  Bethlehem  Iron  Company,  South  Bethlehem,  Pa.,  for  the 
following-described  complete  sets  of  roagh-finished,  oil-tempered,  and 
annealed  steel  forgings,  of  American  manufacture,  for  8-inch,  lO-inch, 
and  12-inch  guns  at  the  following  prices  as  specified  in  their  proposal 
dated  December  18, 1888,  viz : 

Twency-three  sets  steel  forgings  for  8-inch  rifles  at — 

Twenty-seyen  and  ODe-third  cents  per  pound,  if  ^he  first  set  is  delivered  in  twelve 
moDtbs  from  date  of  contract ; 

Twenty-five  and  one-third  cents  per  ponnd,  if  the  first  set  is  delivered  in  fifteen 
months  Arom  date  of  contract ; 

Twenty-foar  cents  per  poand,  if  the  first  set  is  delivered  in  eighteen  months  from 
date  of  contract ; 

The  remaining  twenty-two  sets  to  be  delivered  at  the  r^te  of  eighteen  sets  every 
twelve  months  after  the  delivery  of  the  first  set  until  the  whole  number  contracted 
for  is  delivered. 

Twenty-three  sets  steel  forgings  for  10-inch  rifles  at — 

Thirty  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  twenty-four 
months  from  date  of  contract;    ' 

Twenty-nine  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  twenty- 
seven  months  from  date  of  contract ; 

Twenty-eight  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty 
months  from  date  of  contract ; 

Twenty-seven  and  one-half  cents  x>er  pound,  if  the  first  set  is  delivered  in  thirty- 
three  months  from  date  of  contract ; 

Twenty-six  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty-six 
months  from  date  of  contract ; 

The  remaining  twenty-two  sets  to  be  delivered  at  the  rate  of  twelve  sets  every 
twelve  months  after  the  delivery  of  the  first  set  until  the  whole  number  contracted 
for  is  delivered. 

Fifteen  sets  steel  forgings  for  12-inch  rifles  at — 

Thirty  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  twenty-seven 
mouths  from  date  of  contract ; 

Twenty-nine  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty 
months  from  date  of  contract ; 

Twenty-eight  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty- 
three  months  from  date  of  contract ; 

Twenty-seven  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty- 
six  months  from  date  of  contract ; 

The  remaining  twelve  sets  to  be  delivered  at  the  rate  of  six  sets  every  twelve 
months  after  the  delivery  of  the  first  set  until  the  whole  number  contracted  for  is 
delivered. 

The  only  other  bidder  on  these  forgings  was  the  Midvale  Steel  Com- 
pany, Philadelphia,  Pa. 

A  contract  with  the  Bethlehem  Iron  Company  for  supplying  the  forg- 
uigs  described  in  its  bid  was  duly  executed  under  date  of  January  31, 
1889,  and  contains,  among  other  stipulations,  the  following: 

It  is  further  stipulated  and  agreed  that  the  party  of  the  first  part  will  furnish  such 
limited  additional  forgings  as  above  and  at  the  prices  stated,  as  the  party  of  the  second 
jpan  may  desire^  under  the  present  available  appropriation. 
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It  is  farther  stipulated  and  agreed  that  if  the  forgiugs  herein  contracted  for  are 
not  delivered  by  the  party  of  the  first  part  at  the  latest  times  specified  herein  for  each 
caliber  respectively,  a  penalty  of  two-tenths  of  a  cent  per  pound  per  month  on  the 
price  of  each  set  of  forgings  for  each  month  of  delay  in  delivery  thereafter  shall  be 
imposed  on  the  said  party  of  the  first  part,  and  all  penalties  incurred  under  this  con- 
tTBCt  shall  be  off-set,  from  time  to  time,  against  any  payment  or  payments  falling  due 
to  the  said  party  of  the  first  part;  the  time  allowed  under  paragraph  13,  part  1,  of 
the  specifications  to  replace  finally-rejected  forgings  not  to  be  considered  in  imposing 
penalties  under  this  clause  of  this  contract. 

Following  is  a  tabulated  statement  givinp:  the  weights  of  the  diflfer- 
ent  sets  of  forgings,  the  highest  price  per  pound,  etc : 


Forgings. 


• 

S-inohgnn. 
10-inch  gun 
ISiuoh  gun 


Weight 
of  set 

Co»t  per 
pound. 

Coflt  per 
set 

No.  of 
sets. 

Poundt. 

40,091 

8i,  U02 

138,732 

Ckntt. 

so) 

$10,958 
25,011 
42,318 

23 
23 
15 

Total 
cost. 


$252,039 
575, 244 
834,099 


The  estimated  total  money  value  of  the  above  contract  is  thus 
$1,461,982,  leaving  a  balance  of  $38,018  with  which  to  cover  contin- 
gencies or  any  discrepancies  as  to  weights,  and  of  which  a  sufficient 
amount  will  still  remain  to  procure  one  more  set  of  forgings  for  a  10- 
inch  gun,  thus  making  a  total  of  twenty-three  8-inch  guns,  twenty- 
four  10-inch  guns  and  fifteen  12-inch  guns. 

The  lowest  average  prices  paid  for  American  forgings  for  guns  of 
8-inch,  10-inch  and  12-inch  caliber  prior  to  September  22,  1888 — the 
date  of  the  fortifications  act — were  those  paid  by  the  Navy  Department 
under  a  contract  with  the  Bethlehem  Iron  Company,  dated  May  1, 1887 
(see  letter  of  the  Secretary  of  the  Navy  to  the  Secretary  of  War,  dated 
October  27, 1888),  of  which  the  following  is  a  r6sum6: 


Forffingi/ar  B-ineh  eaUber, 

Tubes  and  laolceto 

Hoops 

Trunnion-hoop 

Breeoh  mechftnism 

Total  (131, 828  pounds);  at  an  average  of  29^  cents  per  pound 

Forffings/or  10-xneh  ealiber. 

Tabes  and  Jackets 

Hoops 

Breech  meohaninm 

Total  (1,725,696  pounds);  at  an  average  of  82  cents  per  pound 

Forgings  for  12'ineh  caliber. 

Tubes  and  Jackets 

Hoopii... 

Breech  mechanism 

Total  (248,331  pounds);  at  an  average  of  33  cents  per  pound 


Weight. 


Ton». 

31.804 

2:{.088 

2.964 

.996 


68.853 


426.888 

330.024 

13.488 


770.400 


59.470 

40.79G 

1.596 


110.862 


Price  per 
ton. 


$676.51 
634.23 
6:i4.22 
634.25 


$7ia70 
718.78 
634.25 


$761. 07 
718.79 
634.25 


Total  price. 


$21,615.72 

14, 643. 10 

1,879.88 

631.71 


38,670.36 


$306,842.88 

237. 214. 65 

8,554.76 


553,612.24 


$45,200.83 

35, 791 87 

1. 012. 26 


82,065.96 
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It  is  anderstood  that  the  Bethlehem  Iron  Company  expects  to  complete 
the  deliveries  of  the  different  sets  of  forgings  within  the  shortest  times 
specified  in  its  contract ;  accordingly  the  deliveries  will  be  as*  follows : 


)C»y  1,1800 

M*y  1,  1801 

Julyl,  1801 

Angast  1, 1801 ... 

Hay  1.1802 

Aagnstl,  1802... 

April  1,1803 

December  1, 1803 


8-tiioh 


8eU. 
I 
16 


Total 


lO-inoh 
Sett, 


12 

ii 


23 


24 


IS-inoh 
gaos. 


8Ut, 


1 
6 
8 


15 


Work  on  the  8-inch  forgings  has  been  commenced. 

12inch  B.  L.  mortars^  hooped. 
Cast-iron  bodies. — Bid  of  the  Bnilders  Iron  Foundry,  Providence,  B.  I. 

For  twenty-nine  rough  turned  and  bored  cast-iron  bodies,  of  American  mannfaot- 
arei  conforming  to  drawings  and  speci 6 cations  attached,  $1,475  each. '  The  first  body 
to  be  delivered  within  eight  weeks  from  date  of  uontract,  and  the  whole  contract  to 
be  completed  within  one  year  from  date  of  contract. 

The  company  is  required  by  its  contract  to  furnish  such  limited  num- 
ber of  additional  bodies  at  the  price  above  stated  as  the  Department 
may  desire ;  and  in  default  of  delivery  at  the  times  specified  shall  pay 
a  penalty  of  $1  per  diem  for  each  day  of  delay.  As  some  unforeseen 
caases  of  delay  were  encountered  at  the  outset  of  the  work,  the  date 
of  first  delivery  under  the  contract  was  extended  to  May  28,  1889,  or 
about  two  months,  as  it  was  apparent  that  no  injury  would  thereby 
result  to  the  United  States,  since  a  number  of  the  bodies  would  be  com- 
pleted before  the  first  set  of  steel  forgings  was  received. 

The  number  of  mortar  bodies  has  been  increased  to  thirty,  and  all 
should  be  completed  by  August  15,  1890.  At  this  date  fourteen  bodies 
have  been  oast,  and  the  tests,  so  far  as  made,  show  the  metal  to  be  fully 
up  to  the  contract  requirements. 

Steel  hoops  and  breech  mechanism  forgings. — Bid  of  the  Midvale 
Steel  Company,  Nicetown,  Pa. 

For  29  sets  of  steel  forgings,  of  American  manufacture,  for  trunnion  hoops,  hoops 
and  breech  mechanism  for  12-iuch  B.  L.  mortars,  in  accordance  with  drawings  and 
speoifications  attached,  $2,770  per  set.  The  first  set  to  be  delivered  in  one  hundred 
and  twenty  days  from  date  of  contract ;  the  next  6  sets  at  the  rate  of  1  set  every  forty 
days  thereafter,  and  the  remaining  22  sets  at  the  rate  of  1  set  every  twenty  days,  the 
whole  to  be  delivered  within  seven  hundred  and  sixty  days  from  the  date  of  contract. 

The  cost  of  the  forgings  is  about  19  cents  per  pound. 

By  the  terms  of  this  contract  the  Midvale  Steel  Company  is  subject 
to  a  penalty  of  $1  per  diem  for  each  day's  delay  in  delivering  at  the 
time  specified  therein. 
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The  oamber  of  sets  of  forgings  has  been  increased  to  30,  and  the  de- 
liveries Shoold  be  completed  by  March  6,  1891.  At  this  date  2  com- 
plete sets  have  been  delivered  and  a  considerable  namber  of  parts  of 
sets  has  been  completed. 

FiniihiT^g  and  assembling, — The  bids  for  finishing  and  assembling 
these  mortars,  received  under  the  Department's  advertisement  of  No- 
vember 14, 1888,  were  considered  to  be  excessive,  and  all  were  rejected. 
Under  date  of  June  22, 1889,  the  Department  issued  a  fresh  advertise- 
ment for  bids,  which  were  opened  on  July  22,  1889,  and  the  lowest  bid 
(that  of  the  Builders  Iron  Fouudry)  was  accepted  as  satisfactory. 

Bid  of  the  Builders  Iron  Foundry,  Providence,  B.  I. : 

For  finishing  and  assembling  twenty-nine  12-inoh  B.  L.  rifled  mortars,  more  or  less, 
in  accordance  with  drawings  and  specifications  attached,  the  principal  parts  therefor 
to  be  supplied  by  the  United  States,  $;t,725  for  each  finished  mortar.  The  first  mor- 
tar to  be  completed  within  six  munths  after  the  receipt  of  the  parts  for  it  to  be  sup- 
plied by  the  United  States,  and  the  remaining  twenty-eight  to  be  completed  there- 
after at  the  rate  of  about  one  mortar  every  four  weeks,  provided  the  parts  to  be  sup- 
plied by  the  United  States  shall  have  been  received  at  least  six  months  previous  to 
the  completion  of  each,  and  to  complete  all  the  mortars  within  two  years  and  eight 

mouths  from  the  date  of  contract. 

• 

A  penalty  of  $1  per  diem  for  each  day's  delay  in  delivering  is  em- 
bodied in  the  contract  with  this  com|>any.  The  number  of  mortars  was 
increased  to  thirty  and  the  date  of  the  contract  is  August  19, 1889,  so 
that  if  no  delay  occurs  under  the  contract  for  furnishing  the  cast-iron 
bodies  or  for  the  steel  forgings,  thirteen  of  these  mortars  should  be 
completed  by  March,  1891,  twelve  more  by  March,  1892,  and  the  entire 
thirty  by  the  1st  of  August,  1892.  It  will  be  seen  that  the  total  cost  of 
each  mortar  is  $7,970.  The  estimate  submitted  by  the  Department  to 
the  Appropriations  Committee  was  from  (8,000  to  $8,500  per  mortar. 

THE  ABMT  OUN-PACTOBT. 

In  order  to  best  meet  the  requirements  of  section  4  of  the  act  of  Sep- 
tember 22, 1888,  relative  to  the  erection  of  an  Army  gun-factory  at  the 
Watervliet  Arsenal,  West  Troy,  N.  Y.,  on  the  recommendation  of  the 
Chief  of  Ordnance,  the  Secretary  of  War  appointed  a  board  of  ordnance 
officers  to  couveue  at  that  arsenal  on  October  4, 1888,  to  prepare  the 
necessary  plans  and  specifications,  by  the  following  special  order  (S.  O. 
No.  228,  A.  G.  O.,  1888— extract) : 

9.  By  direction  of  the  Secretary  of  War  a  board  of  ordnance  officers,  to  consist  of 
CoL  James  M.  Whittemore,  Lieut.  Col.  Francis  H.  Parker,*  Capt.  Charles  Shaler, 
Capt.  Charles  C.  Morrison,*  and  First  Lieut.  William  B.  Gordon,  is  hereby  appointed  to 
meet  at  the  Watervliet  Arsenal,  West  Troy,  N.  Y.,  on  the  4th  of  October,  1888,  or  as 
soon  thereafter  as  practicable,  for  the  pnrpose  of  preparing  plans,  specifications,  and 

•Owing  tx>  a  change  in  their  duties  Lieutenant  Colonel  Parker  and  Captain  Morri- 
son were  relieved  from  duty  with  this  board  by  S.  O.  39,  A.  G.  O.,  February  15,  1889, 
and  Col.  A.  R.  Buffington,  Ordnance  Department,  U.  S.  Army,  and  Mr.  Anthony  Vic- 
torin,  engineer  in  the  employ  of  the  Ordnance  Department,  were  detailed  as  members 
in  their  places. 
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estimates  ''for  the  erection,  parchase,  or  manufacture  of  the  neceseary  buildings  and 
other  structures,  machinery,  tools,  and  fixtures  for  an  Army  gun-factory  for  finishing 
and  assembling  heavy  ordnance,  to  be  erected  at  the  Watervliet  Arsenal,  West  Troy, 
New  York,"  as  authorized  in  the  '*act  making  appropriations  for  fortifications  and 
'  other  works  of  defense,  for  the  armament  thereof,  for  the  procurement  of  heavy  ord- 
nance for  trial  and  service,  and  for  other  purposes,"  approved  September  22, 1888,  and 
for  the  consideration  of  such  other  matters  in  connection  therewith  as  may  be  prop- 
erly brought  before  it. 

The  board  will  be  guided  by  special  instructions  to  be  given  by  the  Chief  of  Ord- 
nance, and  a  committee  of  the  board  will  visit  such  manufacturing  or  other  establish- 
ments in  the  United  States  as  may  be  deemed  necessary  by  the  Chief  of  Ordnance  to 
acquire  the  information  needed  for  its  purpose.  Upon  the  completion  of  the  duty 
contemplated  the  members  of  the  board  will  rejoin  their  proper  stations.  The  travel 
enjoined  is  necessary  for  the  public  service. 

The  prelimiDary  report  of  this  board,  with  estimates  for  shop  build- 
ing and  officers'  quarters,  was  received  on  November  2,  and  referred  to 
the  Board  of  Ordnance  and  Fortification,  and  by  them  approved  No- 
vember 6  and  8. 

CONTRACTS  AWARDED. 
Under  act  of  September  22,  1888. 

Advertisements  were  published  under  date  of  November  22,  inviting 
proposals  for  making  the  necessary  excavations  for  the  gun-factory 
building,  and  for  the  erection  of  two  sets  of  officers'  quarters.  The  bids 
for  this  work  were  opened  on  December  24,  IbSS. 

To  Blnathan  Sweet,  of  Albany,  N.  T.: 

For  preparing  site  and  making  excavations  for  foundations  for  gun- 
factory  111,692 

Bailway-track  soaleand  turn-tAble 3,300 

This  contract  was  completed  July  20, 18^9. 

As  the  bids  for  the  two  sets  of  officers'  quarters  exceeded  the  amount 
appropriated  for  their  erection^  the  plans  were  modified  and  iresh  bids 
invited,  resulting  in  an  award  to  Edward  Kelly,  of  Troy,  N.  Y.,  who, 
under  date  of  May  9, 1889,  executed  a  contract  as  follows : 

For  erection  of  two  sets  of  officers'  quarters • $18,987 

The  time  specified  for  completing  this  contract  ia  November  1,  1889. 

The  detailed  drawings  and  specifications  for  the  gun-factory  building 
having  been  completed  and  approved,  bids  were  invited  by  advertise- 
ment under  date  of  February  27, 1889,  and  opened  April  2,  1889.  Con- 
tracts were  awarded  as  follows : 

Charles  Duncan,  Troy,  N.  Y.,  wood-work |24,600 

Contract  to  be  completed  December  1,  1889. 

Stanton  Sl  Neary,  Cohoee,  N.  Y.,  stone,  brick  masonry,  and  concrete.  54,500 

Contract  to  be  completed  September  1,  1889 ;  contract  extended  to  Ko- 
vemoer  1,  1889. 

Richard  F.  Hawkins,  Springfield,  Mass.,  iron-work 49, 949 

Contract  to  be  completed  October  1,  1889. 

F.  F.  Brewer,  Syracuse,  N.  Y.,  slate-roofing,  etc 13,700 

Contract  to  be  completed  December  1,  1889. 

Martin  Hnnt,  Troy,  N.  Y.,  cut  stone 13,300 

Contract  to  be  completed  August  1,  1889 ;  contract  extended  to  September 

14, 1889.  

Total  valae  of  above  contracts 17U(KV 
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A  eontract  was  alao  awarded  the  Mor^ran  Engineering  Company, 
Alliance,  Ohio,  under  date  of  Jane  13,  ld$9,  as  follows : 

For  tbaA^ftnd  c««ction  af  tmreliDg  ctmnes 911,995 

ThU  contract  is  to  be  completed  by  November  lo.  1:2^. 

MisoellaDeoQS  expenditures  in  connection  with  the  erection  of  the 
gon-ltetory : 

For  •erriceo  of  con»tractiDir  eD^ineer  «nd  architect,  dnraghtsmeD, 
drADgbtMiuui*«  mA'.erial*.  •urreTs,  printing  adrertiiemento  and  spect- 
licatk>n«,  l^jing  water-pipe*,  and  «ewera,  for  masonry  and  earth  work*, 
lor  looU  and  implemcnta.  iron  pipea*  cement;  etc ^7,72i 

Umier  met  •/  Octol^  d,  IdSS. 

The  bids  for  constmeting  a  railroad  line  in  the  arsenal  groands,  for 
building  an  iron  bridge  over  the  canal,  etc.,  as  provided  for  in  the  act 
mating  appropriations  for  the  sundry  oivil  expenses  of  the  Government 
and  for  other  parposes,  approved  October  2,  188S,  were  c^ned  on  De- 
cember 24,  1S85. 

The  contract  awarded  was  as  follows : 

T^  Elnatban  Sweet.  Alb^nv.  N.  Y. . 

For  coodSnu'Cion  >f  railroad  line  throsjch  groands  of  Waterrltefc  ^r- 

•enal $8,430 

For  an  iron  bridge  orer  tbe  Erie  Caoal  at  WaMrriiet  .^nenal.  oT  130 

ton» capaoitj.  uiclodmg  abacmvnC:^.  eco 14,77^ 

Thia  contract  waa  completed  J;ilv  2U.  l!!e9. 

A  contract  was  made  with  the  Morgan  Engineering  Company* 
Alliance^  Ohio*  under  date  of  January  S^  1S89: 

For  two  overheail  cr:in«i»  ot  3U  tuna  capacity..-. 933.670 

For  OBtf  band-power  pillar  crane 2.973 

The  other  items  specified  in  the  act  of  Uctober  2j  1386,  are — 

For  crab,  blocks,  etc.,  for  fhrinkage  pn f4.  S5U 

For  n«*w  machinery  for  preiwnt  plant  and  fiir  two  flCeam-boilar^  etc., 
which  !CcDu»  have  been  procared  in  attcordance  with  the  law..........     13.01)0 

With  the  money  appropriated  tor  the  porpoae,  there  will  be  erected 
the  north  wing  of  the  gun-faccury.  adapted  to  the  maan&cture  of  S-Loch. 
lU-inch  and  12-inch  ^os^  and  the  center  building  containing  tbe  shrink- 
agie  plant*  and  probably  a  sufficient  number  of  machines  will  be  pro- 
cured  CO  turu  one  ten  Sinch  guns*  sx  lO-inch  guns  and  four  l:i-inch  guns 
per  annum.  Tbe  shop  itself  has  sniBcienc  capacity  for  an  annnal  out- 
pat  of  twelve  >-iDch  guns,  seven  lO-inch  guns  aod  live  l:2-inch  guns* 
bat  the  appropriation  is  not  suilicienc  to  purciiase  the  requisite  tools  for 
this  increased  number  of  $runs. 

The  long  period  of  wet  weather  experienced  daring  the  past  season 
haa- delayed  co  some  extent  the  work  on  the  gun-factory,  and  in  one  or 
two  instances  short  extensions  on  cou  tracts  have  been  gnnced.  But  on 
the  whole  the  work  has  progressetl  very  satisfactorily,  and  it  is  expected 
thafi  the  roof  will  be  on  by  the  close  of  the  present  year,  and  chat  the 
•nalier  machine  toi>ls  and  dxtures  will  be  set  up  in  the  building  early 
mtta  aooilng  year. 
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Machine  tools. 

Under  date  of  Aagast  5, 188^,  the  Department  issaed  an  advertise- 
ment for  bids  for  supplying  the  smaller  machine  tools  for  the  gan-fac- 
tory,  such  as  hoop-lathes,  boring-mills,  planers,  shapers,  drills,  milling 
and  grinding  machines,  etc.  The  instructions  to  bidders  contained  the 
following  proviso : 

As  it  is  intonded  to  invite  the  widest  possible  competition  consistent  with  thorough 
workmanship  and  correct  design,  the  following  is  made  a  part  of  the  general  speci- 
fications for  machine  tools  reqaired  by  the  Ordnance  Department  for  the  gnn-factory 
at  Watervliet  Arsenal,  and  referred  to  under  newspaper  advertisement  dated  August 
5, 1889. 

If  any  reliable  manufacturer  or  bidder  can  show  to  the  satisfaction  of  the  Depart- 
ment that  the  machines  upon  which  he  bids  are  equal  or  superior  to  similar  machines 
covered  by  these  specifications,  though  differing  therefrom  in  particulars  which  may 
be  deemed  unessential,  or  immaterial  as  regards  fitness  for  the  performance  of  the 
particnlar  work  for  which  the  said  machines  are  intended,  his  bid  will  be  received 
and  duly  considered  in  making  the  awards. 

The  bids  were  opened  on  the  5th  of  September,  1889,  most  of  the 
prominent  machine  tool  works  of  the  country  being  represented,  and  the 
results,  as  regards  construction  of  the  machines,  fitness  for  their  purpose 
and  the  cost,  were  very  satisfactory. 

Contracts  were  awarded  to  the  following  manufacturers  and  for  the 
amounts  noted: 

Bement,  MUes  &  Co.,  Philadelphia,  Pa $33,370.00 

Niles Tool  Works,  Hamilton,  Ohio 72,455.00 

Gould  &.Eberhardt,  Newark.  N.  J 4,570.00 

Brown  and  Sharpe  Manufacturing  Company,  Providence,  R.  1 3,  (UK).  00 

Fltchbnrg  Machine  Works,  Fitchburg,  Mass 6,520.00 

Bridgeport  Machine  Tool  Works,  Bridgeport,  Conn 3, 200. 00 

WiUiam  H«  Warren,  Woh^ter,  Mass 7,550.00 

WiUiam  Sellers  &  Co.,  PhUadelphia,  Pa 1,520.00  . 

James  W.  Soper,  New  York  City 271.25 

Forsaith  Machine  Company,  Manchester,  N.  H 69.00 

Purchased  for  immediate  use :  One  universal  miUing  machine ••...  1, 139. 00 

•  Total 134,254.25 

The  aggregate  amount  is  substantially  the  same  as  the  preliminary 
estimate  of  the  Department.  Some  of  these  machines  will  be  delivered 
at  once,  and  all  will  be  delivered  during  the  coming  winter,  or  before 
the  Ist  of  March,  1890. 

Large  boring  and  turning  lathes^  engines^  etc. 

The  drawings  and  specifications  for  the  large  lathes  required  for  bor- 
ing  and  turning  guns  are  completed,  and  those  for  the  rifling  and  breech- 
screw  machines  nearly  so,  and  bids  will  be  invited  for  supplying  them 
at  an  early  date. 

It  is  expected  that  these  large  machines  will  be  procured  and  set  np 
in  the  shop  by  January,  1891.  It  is  estimated  that  the  lots  of  8-inch, 
lO-incb,  and  12-inch  guns,  the  forgings  for  which  are  to  be  supplied 
WAB  89— VOL  m 2 
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UDder  the  contract  witb  the  Bethlehem  Iron  Company,  will  be  com< 
pleted  as  follows : 


Steel  gnns,  completed. 

8-inoh 

10-inoh 
B.L. 

12inch 

Auciui.  1891 

1 
5 

NoT'DRiber.  1881 

Ifatob.  1802 

1 
5 

November.  1882 

10 
7 

1 

Jim«,  1893 

Jane,  1884 

15 
3 

October,  1884 

8 

Jnly,  1886 

6 

Total 

28 

24 

15 

This  estimate  is  based  on  the  supposition  that  the  steel  forgings  will 
be  delivered  within  the  shortest  times  specified  in  the  contract  therefor, 
and  that  a  sufficient  supply  of  machine  tools  will  be  procured  from  the 
appropriation  for  the  gun-fletctory  to  turn  out  the  number  of  8-inch, 
10-inch,  and  12-inch  finished  guns  per  annum  above  noted. 

The  total  amount  thus  far  expended  from  the  appropriation  of 
$700,000  for  the  gun-factory,  including  what  may  be  due  under  con- 
tracts not  yet  completed,  is  $364,000,  which  leaves  now  available  for 
the  above  machines,  and  for  completing  the  equipment  of  the  shops 
$336,000. 

COMPLETION  OF  GUNS  UNDER  MANUPAOTUBB,  ETC, 

Under  section  3  of  the  act  approved  September  22, 1888,  allotments 
were  made  by  the  Board,  on  the  recommendation  of  the  Department, 
agreeing  with  the  items  that  had  been  submitted  by  the  Department  to 
the  committees  on  appropriations.  These  items  cover  the  completion 
and  test  of  guns  under  manufacture  by  the  Department,  the  manufoct- 
ure  of  a  type  12-inch  B.  L.  rifle,  steel ;  a  type  10-inch  B.  L.  rifle,  steel, 
wire-wrapped;  the  manufacture  and  test  of  a  3.6-inch  steel  B.  L.  field 
gun;  the  test  of  a  S-inch  siege  B.  L.  rifle  and  a  7-inch  siege  B.  L. 
howitzer,  both  of  steel ;  the  procurement  of  two  types  of  carriage  for  the 
12-inch  B.  L.  mortar ;  a  carriage  for  a  12-inch  B.  L.  rifle  to  be  mounted 
on  a  gun  lift;  for  powders  and  projectiles  for  issue  and  for  tests;  for 
the  alterations  of  carriages;  for  expenses  of  the  proving  ground;  for 
draughtsmen  employed  in  the  Ordnance  Office. on  gun  construction, 
and  an  item  of  $10,000  for  increased  facilities  for  the  manufkcture  of 
projectiles  at  the  Watervliet  Arsenal.  Allotments  were  also  made  for 
the  manufacture  of  one  disappearing  carriage  for  a  10-inch  B.  L.  rifle, 
to  be  maneuvered  by  power ;  and  for  the  completion  and  test  of  a  Wood- 
bridge  lOinch  wire-wrapped  B. L.  rifle. 

With  respect  to  the  more  important  of  the  foregoing  items,  the  fol- 
lowing progress  has  been  made :  The  forgings  for  the  tube,  jacket  and 
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traonion  hoop  for  tbe  type  12-inoh  B.  L.  rifle  were  ordered  from  the 
Greasot  Works  in  Frauce,  and  the  hoops  and  other  forgin^s  from  the 
MidFftle  Steel  Works,  at  Nicetown,  Pa.  These  forgings  have  all  been 
delivered  at  the  Watervliet  Arsenal,  where  the  gan  is  now  under  maa- 
nfiBMture.  The  tube  for  the  10-iuch  wire-wrapped  gun,  on  the  design  sab- 
mitted  by  the  Department,  has  also  been  delivered  by  the  Oreusot 
Works.  The  proearement  of  the  wire  is  still  under  negotiation,  as  the 
award  of  a  contract  awaits  the  results  of  certain  tests  of  samples  sub- 
mitted. The  sum  of  $45,000  was  allotted  for  type  carriages,  which  was 
sufficient  to  procure  from  abroad  the  two  12-inch  mortar  carriages  and 
one  gun  lift  carriage  for  a  12-inch  gun.  Of  the  mortar-carriages,  one 
was  ordered  from  Messrs.  Easton  &  Anderson,  proprietors  of  the  Erith 
Iron  Works,  Kent,  England,  and  the  other  frt)m  Sir  Joseph  Whitworth 
ft  Ca,  Manchester,  England.  The  first  was  to  be  completed  by  October 
1,  Mid  the  last  about  November  1, 1889.  The  foundations  for  these  car- 
riages are  now  being  laid,  and  it  is  expected  that  the  trials  will  take 
place  the  last  of  the  year.  The  12-inch  gun-carriage  is  a  gravity  return 
carriage,  to  be  maneuvered  by  hand  power.  It  is  designed  for  a  hy- 
draulic gun  lift,  upon  which  it  is  to  be  placed,  and  thus  enabled  to  ful- 
fill all  the  requirements  for  a  disappearing  carriage.  This  carriage  is 
being  manufactured  at  Le  Greusot,  France,  and  will  be  completed  in 
about  ten  months.  The  type  12-inch  B.  L.  rifle  will  be  mounted  on  it 
fcrtest. 

The  Department  has  procured  the  forgings  for  a  3.6-inch  B.  L.  field 
gun  and  a  3.6-inch  B.  L.  field  mortar,  and  both  these  pieces  are  now 
under  manufacture  at  the  gun-factory  Watervliet  Arsenal. 
<  The  8inch  B.  L.  rifle,  steel,  has  been  completed  and  will  soon  be 
mounted  for  test.  This  is  the  first  gun  of  8-inch  caliber  that  has  thus 
far  been  made  in  this  country  entirely  of  American  steel.  It  has  a  length 
of  bore  of  32  calibers,  weighs  14j;  tons,  and  embodies  some  original  feat- 
ures in  its  breech  mechanism.  The  10-inch  B.  L.  rifle,  steel,  is  nearly 
completed  and  will  be  ready  for  test  the  coming  winter.  Samples  of 
powder  for  the  preliminary  firings  of  these  guns  have  been  procured 
from  the  German  manufacturers  of  brown  powder. 

With  the  $10,000  allotted  for  increased  facilities  for  manufacturing 
projectiles,  a  small  plant  has  been  established  at  the  Watervliet  Ar- 
senal— utilizing  for  the  purpose  the  iron  store-house  at  that  post.  An 
air  furnace  and  a  cupola  furnace  have  been  erected,  and  the  manufact- 
ure of  fi^d,  siege,  and  sea-coast  projectiles  has  been  commenced. 

The  sum  of  $45,000  was  allotted  for  the  alterations  of  carriages  at 
Watertown  Arsenal,  which  was  sufficient  to  cover  the  alteration  of 
about  eighteen  8.inch  M.  L.  converted  rifle  barbette  carriages. 

A  contract  has  been  awarded  to  the  '<  Pneumatic  Gun  Carriage  and 
Power  Company"  for  one  disappearing  carriage  for  a  10-inch  B.  L.  rifle, 
to  be  maneuvered  by  power,  for  the  sum  of  $48,000,  and  steps  are  being 
tBkaa,  fior  the  manufacture  of  the  Woodbridge  10-inch  B.  L.  wire-wrapped 
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gan.  For  the  oianufactare  of  this  gan  the  Board  allotted  $20,000,  and 
for  ita  test  $35,000.  It  was  recommended  by  the  Board  that  the  gan 
be  made  by  contract,  and  the  Department  accordingly  issued  a  call  for 
bids  nnder  date  of  July  12, 1889,  bat  as  no  bids  were  received,  on  the 
ftirther  recommendation  of  the  Board  fresh  bids  were  invited  under 
date  of  September  ^,  4^89,  with  amended  specifications,  which  will  be 
opened  October  30,  1889.  The  Department  has  also  invited  bids  for 
some  trial  lots  of  armor-piercing  8-inch  steel  shot,  and  has  accepted  a 
bid  from  the  Midvale  Steel  Company  thereander. 

Some  ballistic  instraments  of  improved  pattern  have  been  ordered 
from  abroad  for  use  in  determining  the  pressures  in  the  bores  of  guns, 
and  the  resistance  of  hydraulic  brakes ;  also  several  varieties  of  tele- 
scopic sights  for  guns  have  been  ordered  for  trial. 

Under  that  portion  of  section  3  that  pertains  to  experiments  with  high 
explosives,  the  Department  has  ordered  from  the  Nobel  Company  a 
quantity  of  explosive  gelatine  for  the  use  of  the  Board,  and  has  recently 
opened  bids  for  the  supply  of  a  lot  of  7-inch  and  11-inch  steel  shell,  also 
for  the  use  of  the  Board  in  testing  various  designs  for  throwing  high 
explosives  in  shell  from  powder-guns.  Negotiations  are  also  pending 
for  the  procurement  of  a  supply  of  gun-cotton  and  detonating  fuzes  for 
experimental  Qrings,  with  the  12-inch  B.  L.  mortars,  of  shell  charged  with 
this  explosive. 

Section  6  of  the  act  approved  September  22, 1888,  contains  the  follow- 
ing provision: 

The  Board  Is  authorized  to  make  all  needfal  and  proper  purchases,  investigatioD, 
experimeDtSy  and  tests,  to  ascertain  with  a  view  to  the  utilization  bj  the  Goyem- 
ment,  the  most  effective  guns,  including  mnlticharge  gnns  and  the  conversion  of  Par- 
rott  and  other  guns  on  hand,  small-arms,  cartridges,  projectiles,  fuzes,  explosiyes, 
torpedoes,  amior-platcs,  and  other  implements  and  engines  of  war  ;  and  the  Secre- 
tary of  War  is  hereby  authorized  to  purchase  or  cause  to  be  manufactured,  such  gnns, 
carriages,  armor-plates,  and  other  war  materials  and  articles  as  may,  in  the  judg- 
ment of  said  Board,  be  necessary  in  the  proper  discharge  of  the  duty  herein  devolved 
upon  them :  Provided,  That  the  amount  expended  and  liabilities  incurred  in  such 
purchases,  investigations,  experiments,  and  tests  shall  not  exceed  five  hundred  thou- 
sand dollars  which  sum  is  hereby  appropriated :  Provided  further,  That  said  Board 
shall  test,  and  if  found  satisfactory,  shall  purchase  two  breech-loading  field  guns  of 
three  and  two-tenths  inch  bore,  of  aluminum  bronze. 

Prom  the  above  item  of  $500,000  the  Board  has  allotted  $15,000  for 
the  working  drawings,  manufacture  and  mounting  of  a  King  disappear- 
ing carriage  for  a  lOinch  gun,  and  on  recommendation  of  the  Depart- 
ment $3,870  has  been  allotted  for  the  purchase  of  a6.pounder  rapid-fire 
gan  on  the  Driggs  system,  with  500  rounds  of  ammunition.  The  De- 
partment has  also  recommended  for  allotment  under  this  section  the 
manufacture  of  a  steel  field  gun,  fitted  with  the  Driggs  breech  mechan- 
ism  and  adapted  to  the  use  of  metallic  cartridges,  with  the  object  of 
securing  greater  uniformity  from  the  powder  by  the  use  of  air-tight 
cartridge  cases.  It  is  thought  inexpedient  to  combine  the  projectUe 
with  the  cartridge,  as  owing  to  the  sixe  and  weight  of  the  ammunition 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.  21 

it  woald  be  likely  to  break  up  when  subjected  to  the  rough  usage  of 
tomsport  in  the  ammunition  chests  of  the  field  carriages.  Under  this 
section  a  further  allotment  of  $15,000  has  been  made  for  experiments 
with  high  explosives. 

The  Board  has  also  allotted  $600  for  the  purchase  of  a  Martini-Henry 
rifle.  Hurst's  modification,  with  500  rounds  of  ammunition;  and  $18,000 
for  the  purchase  of  an  8- inch  gun,  on  the  Mefford  system,  provided  the 
gun  passes  a  satisfactory  test. 

FORTIFICATIONS  ACT,  APPROVED  MARCH  2,  1889. 

Fnder  the  act  making  appropriations  for  fortifications  and  other 
works  of  defense,  for  the  armament  thereof,  and  for  other  purposes,  ap- 
proved March  2,  1889,  on  the  recommendation  of  the  Department  the 
Board  of  Ordnance  and  Fortification  has  made  the  following  allot- 
ments: 

For  the  test  of  experimental  guns  procared  under  the  act  of  September  22,  ISSS, 
namely,  for  one  10-inch  wire-woaud  gnn,  steel,  |:^,000;  for  one  12inoh  gnn,  steel 
hooped,  $39,500 ;  for  gnu  platforms  at  proving  gronnd,  $6,500 ;  for  projectiles  for  field, 
siege,  and  sea-coast  guns  for  issue  to  the  service,  |28,500 ;  for  siege-gun  powder  for 
IsBoe  to  the  service,  |7,000 ;  for  fuzes  and  implements  for  issue  to  the  service,  $2,000 ; 
In  all,  $125,000. 

For  the  alteration  of  barbette  carriages  for  10-inch  smooth-bore  guns  to  adapt  them 
to  the  service  of  6-inch  muzzle-loading  converted  rifles,  $54,000 ;  for  the  alteration  of 
barbette  carriages  for  15-iDch  smooth-bore  guns  to  adapt  them  to  present  service  con- 
ditions, $46,000 ;  in  all,  $100,000. 

For  the  manufacture  of  40  caissons  and  10  combined  battery  wagons  and  forges  for 
3.2-inch  field  guns,  $43,274. 

For  procuring  the  necessary  instruments  and  other  materials  and  for  the  proper 
installation  of  instruments  for  conducting  the  annual  heavy  artillery  practice  of  the 
Army,  $20,000. 

For  repairs  and  improvements  at  the  Ordnance  Proving  Ground,  Sandy  Hook,  N. 
J.,  namely :  Repairing  dock  and  dredging,  $5,500 ;  relaying  roads  and  walks,  $3,800 ; 
repairs  to  officers*  quarters,  $2,000 ;  repairs  to  foreman's  and  soldiers'  quarters,  $2,600; 
repairs  to  office,  $500 ;  repairs  to  shops  and  store-houses,  $1,000 ;  machinery  for  shops, 
$4,000 ;  clearing  ground  about  ranges,  $600 ;  laying  narrow-gauge  tramway  to  proof 
butts  and  targets,  $5,320;  in  all,  $25,320. 

The  various  supplies  above  noted  are  being  mannfactured  or  steps 
are  being  taken  for  their  procnrement,  all  of  which,  under  the  terms  of 
the  law,  are  to  be  of  American  manufacture.  The  repairs  and  improve- 
ments at  the  Ordnance  Proving  Ground,  Sandy  Hook,  are  well  under 
way.  The  allotment  of  $100,(MK)  for  alteration  of  carriages  will  cover 
about  twehty-nine  8-inch  converted  rifle  barbette  carriages  and  ten  15- 
inch  barbette  carriages,  and  the  work  is  in  hand  at  the  Watertown 
Arsenal. 

Four  caissons  and  a  combined  battery  wagon  and  forge  were  manu- 
ftctured  in  advance  of  the  rest,  and  issued  to  one  of  the  light  batteries 
tiiat  took  part  in  the  field  exercises  at  Mount  Oretna,  Pa.,  during  the 
past  summer,  in  order  to  subject  the  new  material  to  a  test  assimilating 
thal^of  actual  service  as  nearly  as  practicable,  and  thus  to  aac/^xl^voL  M 
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any  modifications  were  desirable.  Some  minor  defects  were  developed 
by  theae  trialH,  bat  were  such  as  may  be  easily  remedieil  in  farther 
oonatraction. 

For  the  remaining  items  appropriated  under  this  act,  the  Department 
will  sabmit  its  recommendations  to  the  Board  later  in  the  year,  as  before 
doing  so  it  will  await  the  delivery  of  gan  forgings  and  the  completion 
and  test  of  certain  experimental  guns  and  carriages.  The  design  for  a 
disappearing  gun  carriage  for  a  lOinch  gan  -will  be  ready  for  submis- 
sion by  about  next  December.    These  remaining  items  are  as  follows : 

For  tho  finiBhing  and  assembling  of  8-iiioh,  lO-inch,  and  12-inch  steel  gnns  made 
flrom  forgings  procured  under  the  act  of  September  22,  1888,  $35,000. 

For  the  parcbase  of  steel  furglngs  for  field  and  siege  cannon,  as  follows : 

For  steel  forgings  for  not  less  tban  twenty-fonr  3.6-incb  field  gnns,  |24,000; 

For  steel  forgings  for  not  less  tban  ten  5-incb  siege  gans,  $20,000 ; 

For  steel  forgings  for  not  less  tban  ten  7-incb  siege  bowitzers,  $18,000 ; 

For  steel  forgings  for  not  less  tban  sixteen  3.6-inob  field  mortars,  $2,000 ; 

For  tbo  manufacture  of  iield  and  siege  cannon  (finishing  and  assembling)  within 
the  fiscal  year  1890,  $14,000 ;  in  all,  $78,000 ; 

For  procuring  one  10-incb  disappearing  gun-carriage,  $13,500 ; 

For  the  manufacture  of  carriages  for  12-inch  breech-loading  rifled  mortars,  procured 
under  the  act  of  September  22, 1888,  $100,000. 

ESTIMATES  FOR  THE  FISCAL  YEAB  1890-'91. 

In  the  annnal  estimates  of  the  Department,  nnder  the  head  of  arma- 
ment, for  the  next  fiscal  year,  the  following  are  the  principal  items: 

For  machinery  to  complete  the  full  capacity  of  the  present  gun-factory  build- 
ing at  Watervliet  Arsenal $60,000 

This  will  enable  tho  Department  to  procare  safficient  additional  ma- 
chines-to  give  the  annnal  output  of  finished  guns  for  which  the  shop  was 
designed,  viZj  twelve  8-inch  guns,  six  10-inch  guns,  and  five  12-inch 
gans. 

To  complete  Army  gun-fuctory  building,  by  the  erection  of  the  south  wing, 
inclusive  of  ways  for  traveling  cranes $248,743 

The  wing  now  being  erected  is  adapteil  to  the  manufacture  of  heavy 
gans  of  8-inch,  10-inch,  and  12-iuch  caliber. 

Tho  south  wing  will  be  adapted  to  the  manufacture  of  guns  of  12inch 
and  16-iucti  caliber.  The  cost  of  this  building  proper,  without  the  crane 
ways  or  cranes,  will  be  about  $182,743. 

For  machine  tools  and  fixtures  for  south  wing  of  Army  gun-factory $888,570 

This  additional  plant  will  suffice  for  an  output  of  ten  12inch  gnns  and 
six  16-inch  gnns  per  annum. 

For  the  manufacture  of  ten  12-incb  guns  alone  per  annum  the  neces- 
sary machines  and  fixtures  would  cost  about  $437,460. 

The  center  building  of  the  gun-factory  now  being  erected  will  be 
adapted  to  the  assembling  of  the  guns  made  in  both  wings,  or  to  guns 
ftom  8  inches  to  16  inches  caliber  inclusive. 

For  the  IT  t«  of  12-inch  B.  L.  rifled  mortars,  cast-iron,  hooped  steel.  $400, 000 
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This  sum  should  procure  about  fifty  mortars,  on  the  basis  of  the  pres- 
ent contract,  which  makes  the  cost  about  $8,000  per  mortar. 

For  mortar  carriages |935,000 

It  is  estimated  that  this  sum,  with  the  item  of  $100,000  appropriated 
last  year  for  the  same  purpose,  will  procure  about  a  sufficient  number 
of  carriages  to  mount  the  thirty  mortars  now  under  manufacture. 

The  type  of  carriage  has  not  yet  been  decided  on,  but  it  is  anticipated 
that  one  or  both  of  the  experimental  mortar-carriages  procured  from 
abroad  and  soon  to  be  tested  will  furnish  the  basis  of  a  suitable  carriage 
for  adoption. 

For  the  forgings  for  one  type  16-inch  B.  L.  gan $125,000 

These  forgings  could  be  delivered  probably  by  July,  1891,  and  by  that 
time  the  finishing  could  be  conducted  in  the  present  gun  shop.  To  ac- 
complish this  the  120-inch  lathe  in  present  use  would  have  to  be  length- 
ened, and  an  item  of  $10,000  has  been  included  in  the  estimates.  The 
assembling  of  tube  and  jacket  would  be  performed  in  the  new  shops. 
Should  Congress  authorize  the  procurement  of  this  set  of  forgings 
abroad,  it  is  probable  that  the  cost  could  be  materially  reduced. 

For  steel  armor-piercing  projectiles  fur  sea-coast  gans $200. 000 

It  will  require  considerable  tim6  for  any  of  our  steel  makers  to  make 
the  necessary  arrangements  for  the  manufacture  of  projectiles  of  this 
class,  and  no  time  should  be  lost  in  holding  out  to  them  a  sufficient  en- 
couragement. This  item,  with  the  sum  of  $200,000  that  the  Navy  De- 
partment has  already  availublefor  the  same  purpose,  will  go  far  towards 
meeting  this  end.  The  Department  has  included  an  estimate  of  $24,000 
for  the  purchase  and  erection  of  armor  plates — about  four  in  number — 
for  the  test  of  those  projectiles,  and  it  will  have  an  8-inch  and  a  10-inch 
high-power  steel  gun  available  for  the  requisite  tests.  It  is  the  purpose 
to  procure  only  8-inch  and  10-inch  armor-piercing  projectiles  with  this 
appropriation,  if  made,  as  the  12-inch  gun  will  not  be  completed  in  time 
for  the  test  of  12-inch  shdt 

For  steel  shell  for  sea-coast  cannon $25,000 

These  shell  are  required  more  particularly  for  experiments  with  gun- 
cotton  or  other  high  explosives,  to  be  fired  from  12-inch  B.  L.  mor- 
tars  or  siege  guns. 

For  finishing  and  assembling  S-inch,  10-inch  and  12-inch  gnns  from  forgings 
procured  under  the  act  of  September  22,1888 1    |70,000 

This  sum,  with  that  appropriated  last  year — i.  c,  $35,000— will  prob- 
ably be  all  that  can  be  utilized  prior  to  June  30, 1891. 

For  alterations  of  sea-coast  carriages.. ^ $100,000 

This  sum  will  suffice  for  the  alteration  of  about  fifteen  15-inch  car- 
riages and  about  twenty  10-inch  carriages  for  use  with  the  8-inch  M«  L. 
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oou verted  rifles.  The  total  namber  of  15-inch  carriages  thus  altered  by 
JoDe  30, 1890f  will  be  29,  which  this  appropriation  would  increase  by 
15;  total  44 ;  and  assuming  that  at  least  100  of  these  carriages  will  be 
altered,  there  will  still  remain  for  alteration  56  carriages. 

The  total  number  of  10-inch  carriages  altered  for  use  with  8-inch  M. 
L.  rifle  by  June  30, 1890,  will  be  97,  which  this  appropriation  would  in- 
crease by  20 ;  total,  117. 

There  are  210  of  these  8-inch  M.  L.  rifles,  so  that  there  will  remain 
for  alteration  93  carriages.  This  work  will  be  done,  as  heretofore,  at 
the  Watertown  Arsenal. 

For  metaUic  carriages  for  field-gun  batteries ,..  fl43, 150 

This  sum  will  co  ver  the  manufacture  of  seventy-five  steel  field  car 
riages,  new  light  model,  twenty-five  limbers,  twenty-five  caissons,  and 
six  combined  battery  wagons  and  forges  for  the  3.2-inch  horse-artillery 
gun,  and  twenty-four  limbers,  twenty-four  caissons  and  six  combined 
battery  wagons  and  forges  for  the  3.0-inch  field  artillery  gun.  The  fifty 
carriages  already  made  for  the  3.2-inch  gun  may  be  adapted,  at  a  trifling 
cost,  to  the  3.6-inch  gun,  should  the  trial  of  the  experimental  3.6-inch 
gun  demonstrate  that  these  carriages  are  strong  enough,  as  it  is  believed 
they  are. 

For  steel  field  gans  of  3.2-inch  caliber t25,000 

This  sum  will  procure  twenty-five  additional  3.2-inch  field  guns. 
There  are  required  to  equip  the  ten  field  batteries,  and  for  the  U.  9. 
Military  Academy,  the  Artillery  School  at  Fort  Monroe,  Ya.,  and  the 
Proving  Ground,  about  fifty -five  field  guns  with  their  carriages,  allow- 
ing each  battery  four  guns  with  four  horses  for  carriage,  except  the 
two  batteries  at  Fort  Biley  and  the  Cadet  Battery  at  the  Military  Acad- 
emy, which  may  have  six  guns  with  four  or  six  horses  per  carriage. 

Fifty  3.2inch  guns  have  thus  far  been  made  and  25  more  are  under 
manufacture.  Of  the  completed  guns  16  have  been  issued  to  the  light 
batteries  of  the  Army,  4  to  each  battery ;  12.  are  about  ready  for  issue 
to  the  two  batteries  at  the  light-battery  school  at  Fort  Biley,  Kansas, 
when  required;  2  guns  have  been  issued  to  the  Military  Academy;  2 
guns  to  the  artillery  school  at  Fort  Monroe ;  1  gun  to  the  proving 
ground,  Sandy  Hook ;  1  gun  to  the  Washington  Barracks,  and  4  guns 
to  the  State  of  Vermont. 

The  50  caissons  and  12  combined  battery  wagons  and  forges  will  be 
completed  this  present  year ;  but  some  delay  in  arming  the  batteries 
with  new  material  will  result  from  the  want  of  a  sufficient  appropria- 
tion firom  which  to  procure  the  necessary  harness.  Including  the  guns 
now  under  fabrication,  the  Department  wiU  have,  when  all  are  com- 
pleted, about  16  3.2inch  guns  for  issue  to  the  militia  during  the  coming 
year. 

The  estimates  also  contain  an  item  of  $5,000  for  machinery  and  plant 
|Wr  thaianofacture  of  Steel  shrapnel  for  field  guns- 
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TESTS  OP  GUNS. 

I 

During  the  past  year  the  experimental  work  at  the  proving  ground 
has  been  retarded  by  bad  weather  and  the  necessity  for  making  i*epairs 
and  increasing  the  facilities  for  carrying  on  the  work. 

The  instrument  house  which  contained  all  the  ballistic  instruments, 
pressure  gauges,  and  all  the  records  of  tests  was  comple.tely  destroyed 
with  its  contents  by  lightning. 

There  has  also  been  much  delay  in  procuring  powders  that  filled  the 
contract  requirements.  Up  to  date  the  8-inch  B.  L.  gun  has  been  fired 
264  rounds  and  the  test  will  be  completed  up  to  300  rounds*  probably 
during  the  present  month.  The  gun  is  in  a  good  and  sound  conditioni 
but  is  considerably  eroded  in  the  shot  chamber  and  for  a  length  of  bore 
of  about  a  caliber  and  a  half  in  front  of  the  origin  of  the  rifling.  It  is 
thought,  however,  that  neither  its  accuracy  of  fire  nor  its  endurance  is 
thus  far  materially  afi'ected  by  the  erosion. 

The  12-inch  B.  L.  mortar  has  been  fired  to  date  227  rounds.  Charges 
have  been  used  in  the  test  of  this  piece  up  to  82  pounds,  giving  a  muz- 
zle velocity  of  about  1,200  feet,  with  a  pressure  of  about  31,000  pounds 
per  square  inch  on  the  chamber,  and  the  piece  has  been  subjected  to 
even  higher  pressures.  In  view,  however,  of  the  relative  weakness  of 
the  cast-iron  body,  it  is  the  intention  to  limit  the  maximum  service 
charge  for  this  piece  to  80  pounds  of  E.  H.  brown  prismatic  powder, 
which  corresponds  to  a  velocity  of  about  1,152  feet  for  a  shell  of  630 
pounds  with  a  pressure  of  28,000  pounds  per  square  inch  on  the  powder 
chamber.  "A  range  has  been  attained  with  this  charge  and  weight  of 
shell,  under  an  angle  of  45^,  of  10,480  yards,  or  5.95  miles ;  the  muzzle 
energy  is  5,796  fbot-tons.  It  is  the  intention  to  subject  the  mortar  to  a 
test  of  endurance  of  not  less  than  400  rounds,  of  which  200  shall  be 
with  the  maximum  charge,  or  in  which  the  pressure  shall  be  the  maxi- 
mum of  28,000  pounds  per  square  inch.  Further  firing  will  be  post- 
poned,  however,  until  the  new  type  carriages  are  received,  as  it  is  de- 
sired to  test  these  carriages  at  the  same  time  as  the  mortars  for  eco- 
nomical reasons.  Besides,  the  old  platform  and  carriage  have  become 
so  much  deranged  that  it  is  impracticable  to  make  satisfactory  firings 
for  accuracy  from  them. 

The  5-inch  B.  L.  steel  siege  rifle  and  the  7-inch  B.  L.  steel  siege  how- 
itzers have  been  turned  over  to  the  Board  for  Testing  Bifled  Gannon, 
and  the  test  of  these  guns  is  now  in  hand.  Some  trials  have  been  made 
with  3.2-inch  shell  of  increased  length,  and  experiments  are  in  progress 
in  working  up  a  steel  shrapnel  with  a  combination  time  and  percussion 
fuze  for  the  field  service. 

The  two  12inch  B.  L.  rifles— one  cast-iron  tubed  with  steel,  and  the 
other  cast-iron  hooped  and  tubed  with  steel — completed  last  year,  and 
for  the  test  of  which  provision  was  made  in  the  act  approved  September 
22, 1888,  are  now  at  the  proving  ground.    The  tubed  gun  is  mounted, 

*  Since  writing  the  above  the  fall  number  of  300  rounds  haa  lie«CL  ^otEf^X^XA^. 
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and  tlio  U^8t4S  will  Ih'  l>e|:^im  lis  boou  a8  tho  gas  check,  uow  nnder  mana- 
faoture,  is  n)ceived.  A  safflcieut  uuinber  of  projectiles  has  been  pro. 
oared  for  tho  test  of  both  guns ;  also  some  34,000  pounds  of  brown  pris- 
matic iMwder.  The  additional  powder  required  wiU  be  procured  as 
soon  as  some  pit>1iminary  firings  have  been  made  with  the  tubed  gun. 
These  guns  will  l>e  tested  nnder  the  supervision  of  the  Board  for  Test- 
ing Rifled  Cannon,  etc. 

The  manufacture  of  the  10-iuch  B.  L.  rifle,  cast-iron,  wire- wrapped,  is 
being  completed  at  the  Watervliet  Arsenal.  The  Department  has  pro- 
cured the  projectiles  for  the  test  of  this  gun,  and  a  sample  of  prismatic 
powder.  The  additional  powder  requireil  can  not  be  procured  until 
aft^r  the  sample  has  been  tested.  It  is  expected  that  the  tests  of  all 
three  of  the  above-describeil  oast-iron  guns  will  be  completed  during 
the  coming  year. 

TESTS  BV  THE  BOARD  OP  ORDNANCE  AND  FORTIFICATION. 

Section  G  of  the  act  approved  September  22,  1888,  provides  as  fol- 
lows :  * 

$sc.  d.  WheDti'Vtfr  any  party  •hall  prenenc  for  t«st  «  completed  cast-iron  breech- 
HMMling  mortar  of  H  inoheei  c«iibor.  of  aboat  ;i^,000  poonds  weight,  with  a  proper  sup- 
ply of  amaiQnition  iht»n*for.  uot  exceeding  '.200  pounds,  snoh  mortar  »hall  he  tested 
ia  the  pr«H#euee  of  the  party  presenting  the  same,  and  should  it  be  shown  to  the  sat- 
isfaetk^n  of  the  Boartl  l>y  such  tests  to  be  eiiual  in  accuracy,  range,  power,  endurance. 
Baler iai.  and  general  e^cieucy  to  the  W-inch  cast-iron  steel-hooped  breech-loading 
aionar  now  at  $audy  Hook,  the  mortar  and  ammunition  shall  be  paid  for.  including 
coal  of  transportation,  and  contract  to  be  made  for  a  further  supply  of  not  less  than 
My, 'and  not  more  than  one  hundred,  at  such  reasonable  cost  as  the  Board  herein 
ptorided  for  shall  determine,  nor  to  exceed  9t>.500  each.  The  entire  number  to  be 
delivered  lu  one  year  from  date  of  contract.  Said  mortar  and  all  which  may  be  con- 
tracted for  under  thta  prorisiou  shall  be  subject  to  inspection  at  each  stage  of 
Biauufactuie. 

Whenever  any  party  shall  present  for  test  *  completed  single-charge  breech-loading 
steel  gun  ^i  )0  or  l:i  inche«  caliber,  and  oi  weight  and  dimensions  to  be  prescribed 
by  the  Board  wlih  the  proper  supply  o£  ammunition  for  tlie  test  of  the  same,  such  gun 
•halL  in  the  presence  oi  the  party  preeentiAg  it,  be  subjected  to  snch  ceecs  as  the 
Board  shall  hare  prescribed :  and  should  such  leuu  be  shown  to  the  satisuctioa  of  the 
Board  by  such  tests  to  fuLdll  she  re^uiiements  previously  prescribed  ia  respect  to  ac- 
caracT.  range,  power,  endurance,  and  geaeral  edlcieuey.  the  gun  and  ammunition 
shall  be  pa&d  for  as  a  t^ir  valuation,  including  cost  of  transportation,  and  c«.»ntrac« 
skall  bo  m^e  as  a  ortoe  reasonable  in  the  ooinioa  of  the  Board,  with  ; he  p;irty  pre- 
senting  the  bees  of  such  guns,  tor  a  rurther  supply  of  similar  guns*  to  be  subjected  to 
The  usual  service  test  betore  accepcance.  the  experimeusal  guns  uid  all  g-ins  pur- 
chased heceuailer  -o  N?  su  jj«^'C  to  iaspeccion  at  each  stage  ot  manufacture,  as  Sallow*, 
namely :  For  aoc  lew  than  nftv  I'^inoh  steel  guna :  and  for  not  leos  than  dfty  W  inch 


•  •«•''' 

Thac  under  ihe  prvT-j^iuns  -^f  :h:H  section  there  slijul  uot  be  expended  or  v.va:ncc  or 
eoncracos  eu  ter  ^i  i  i  •:«  ^  :  a  v- . :  v :  3  ;i  :  h.?  O':*  vv  ru  in;  --i :  :  a  ■«»  siCgregaie  e  xp*  aj :  t  j  w  ex  - 
ce«d:Dg  3^>."?C0.hi}.  3,»r  su  expend- r ire  on  : he  prtr^  of  the  Otoveruaifut  :a  jjiy  .?ue 
Ak*:  year  ia  exceN*  of  t:J.  JiH.X4».  4a«L  jII  :ri30  *a»i  aia:ep:a;*naD;hi«ed  ander  a-rhor- 
i^  of  thir^  decciou  shall  'je  of  .Vrnencaa  :>rvd'ict:on  and  iunu*bed  by  o:?ui*os  of  the 
rnisad 
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Under  the  above  provisions  the  Sonth  Boston  Iron  Works  sabmitted 
to  the  Board  a  12-inch  B.  L.  oast-iron  mortar,  with  ammunition  there- 
for,  for  test.  The  form  and  dimensions  of  the  bore,  chamber  and 
breech  mechanism  of  this  mortar,  and  the  projectiles  therefor,  conform 
to  the  designs  of  the  Ordnance  Department  for  the  12-inch  B.  L.  mor- 
tar, cast-iron,  hooped  with  steel.  The  maximum  diameter  of  the  finished 
cast-iron  mortar  was  43.5^',  and  its  weight  14.85  tons,  as  against  41.76'^ 
maximum  diameter  and  weight  of  14^  tons  for  the  hooped  mortar.  The 
Board  prepariBd  a  programme  for  the  test  of  this  cast-iron  mortar,  which 
was  substantially  a  duplicate— as  regards  weights  of  charge  and  pro- 
jectile, kind  of  powder,  velocity  and  pressure — of  the  firings  thus  far 
made  with  the  12-inch  B.  L.  mortar,  hooi)ed,  referred  to  in  the  act  of 
September  22, 1888^  and  with  a  restriction,  based  also  on  the  firings 
with  the  hooped  mortar,  that  the  rapidity  of  Are  should  not  exceed  15 
rounds  per  day.  This  programme  was  approved  by  the  Secretary  of 
War  and  referred  to  the  Department  for  execution. 

The  trials  began  on  October  3,  and  were  coutinued  on  October  4  and 
5,  in  the  presence  of  members  of  the  Board  and  the  representatives  of 
the  South  Boston  Iron  Works.  At  the  twentieth  round  the  mortar 
burst,  explosively,  into  a  number  of  fragments,  which  were  thrown  off 
with  great  violence.  No  other  damage  was  done  beyond  the  demolition 
of  the  mortar  and  its  carriage,  as  the  precaution  had  been  taken  to 
surround  the  mortar  with  high  and  heavy  traverses  of  sand  bags. 

A  copy  of  the  firing  records,  with  full  description  of  the  trials,  accom- 
panied by  photographs,  will  be  submitted  by  the  Department  to  the 
Secretary  of  War  at  an  early  date  for  reference  to  the  Board  of  Ord- 
nance and  Fortification. 

PNEUMATIC  DYNAMITE  GUNS. 

The  act  making  appropriations  for  the  support  of  the  Army  for  the 
fiscal  year  ending  June  30, 1889,  and  for  other  purposes,  approved  Sep- 
tember 22, 1888,  contains  the  following : 

For  the  parchase  by  the  Seoretary  of  War  of  pnearaatic  dynamite  gnns  of  different 
calibers,  and  the  necessary  machinery  to  fire  and  handle  the  same,  ammunition  and 
earriages  for  the  same,  all  complete  and  mounted  in  place  ready  for  military  nse, 
1400,000,  or  so  mnch  thereof  as  he  may  deem  proper. 

The  act  of  the  same  title  for  the  present  fiscal  year,  approved  March 
2, 1889,  provides  for  the  procurement  of  an  additional  number  of  these 
guns,  as  follows : 

For  the  purchase  by  the  Secretary  of  War  of  three  pneumatic  dynamite  guns  of 
15-inch  caliber,  and  the  necessary  machinery  to  fire  and  handle  the  same,  ammuni- 
tion and  carriages  for  the  same,  to  be  placed  and  mounted  ready  for  use,  free  of  eost 
to  the  Oovemment,  at  such  point  or  points  on  the  Pacific  coast  as  may  be  designated 
by  the  Secretary  of  War,  |187,500,  or  so  much  thereof  as  he  may  deem  proper. 

Pursuant  to  these  acts  contracts  have  been  made  with  the  Pneumatic 
Dynamite  Gun  Company  of  New  York.    The  first,  dated  March  6, 1889, 
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provides  for  the  erection  of  one  8inch  and  six  15-inch  pnenmatic  dyna- 
mite guns  to  be  supplied  with  ten  projectiles  each.  These  guns  are  to 
be  mounted,  in  the  defenses  of  the  ports  of  New  York  and  Boston.  This 
contract,  by  original  agreement,  would  expire  November  6, 1889,  bat 
has  been  extended  to  May  6, 1 890.  The  second  contract,  dated  June 
10, 1889,  extends  to  June  10, 1890..  It  provides  for  the  erection  of  three 
15-inch  pneumatic  dynamite  guns  to  be  supplied  with  ten  projectiles 
each.  These  guns  are  to  be  mounted  in  the  defenses  of  the  port  of  San 
Francisco. 

The  contracts  stipulate  that  the  guns  shall  be  delivered  to  the  Gov- 
ernment, with  their  carriages  and  projectiles  and  the  necessary  machin- 
ery, appurtenances  and  accessories  properly  and  securely  placed  to 
fire,  handle,  and  operate  the  guns,  all  complete  and  mounted  in  place 
ready  for  military  use,  the  guns  and  carriages  to  be  supplied  with 
secure  and  adequate  foundations,  so  as  to  stand  without  any  derange- 
ment the  continuous  fire  of  the  heaviest  projectiles  to  l>e  used.  Besides 
the  gun  carriages,  the  machinery  and  accessories  with  these  guns  com- 
prises a  duplicate  plant  of  steam-boilers,  air  compressors,  and  storage 
reservoirs  for  holding  the  compressed  air,  with  hydraulic  pumps  and 
suitable  pipe  connections  and  machinery.  The  rate  of  firing  is  to  be  at 
least  once  in  three  minutes  for  each  gun  using  a  projectile  charged 
with  500  pounds  of  explosive  gelatine  or  an  equivalent  bulk  of  other 
high  explosive,  and  twice  that  rate  of  speed  for  a  projectile  charged 
with  100  pounds  of  the  explosive. 

The  projectiles  for  the  8-inch  gun  comprise  two  classes,  one  of  full 
caliber,  carrying  a  charge  of  100  pounds,  the  other,  a  subcaliber  pro- 
jectile,  carrying  a  charge  of  50  pounds  of  the  explosive.  The  projectiles 
for  the  15inch  guns  comprise  four  classes,  namely,  a  full  caliber  projec- 
tile carrying  500  pounds,  and  three  subcaliber  projectiles,  Oinch,  8-inch, 
and  10-inch  diameter,  carrying,  respectively,  50,  100,  and  200  pounds 
of  the  explosive.  The  8-inch  gun  must  be  capable  of  projecting  shell 
charged  with  100  pounds  of  the  explosive  to  all  ranges  from  100  yards 
to  2,600  yards,  and  shell  charged  with  50  pounds  of  the  explosive  to  all 
ranges  from  100  yards  to  3,200  yards.  The  15.inch  gun  of  32.calibers 
length  of  bore  must  be  capable  of  projecting  shell  to  the  following 
ranges  with  the  charges  of  explosive  noted,  namely :  From  100  to  1,700 
yards,  a  shell  containing  500  poands  of  the  explosive ;  100  to  3,000 
yards,  200  pounds  j  100  to  4,000  yards,  100  pounds ;  100  to  5,000  yardst 
50  pounds. 

With  a  15-inch  gun  of  40  calibers  length  of  bore  the  said  ranges  to  be 
increased  to  the  following,  namely:  2,000,  3,550,  4,500,  and  5,500  yards, 
without  diminution  of  the  st«-ted  charges.  For  the  15.inch  guns  an  allow- 
able deficiency  not  to  exceed  10  per  cent,  of  the  ranges  stated  will  be 
admitted. 

Taking  a  standard  rectangle  360  feet  in  length  by  90  in  width  as  the 
horixontal  target,  the  accuracy  of  Are  for  all  the  guns  must  at  least  folflll 
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the  following  requirements :  87  per  cent,  of  hits  at  1,000,  74  per  cent,  at 
2,000, 61  per  cent,  at  3,000,  47  per  cent,  at  4,^00,  and  35  per  cent  at 
6,000  yards.  These  reqairementsas  to  range  and  accaracy  are  to  be  es- 
tablished by  firing  tests  of  the  guns  preliminary  to  their  acceptance  by 
the  Gk>vemment. 

The  cost  of  the  guns  tested  and  delivered  in  place  ready  for  military 
use  at  sites  specified  in  the  contracts  is  as  follows :  One  group,  comprising 
one  8-inch  and  two  15- inch  guns,  $155,935;  two  groups,  each  comprising 
two  15-inch  guns,  $109,435  per  group,  $218,870;  one  group,  comprising 
three  15inch  guns,  $176,000.  The  aggregate  cost  of  one  hundred  (100) 
projectiles^  delivered  ready  in  all  respects  to  be  charged  for  service,  is 
$36,000.  This  number  includes  the  several  classes  of  projectiles  to  be  pro- 
cured, viz :  8-inch  for  50  pounds  charge,  $200  per  shell,  and  for  100  pounds 
charge  $250  per  shell ;  15-inch  for  charges  of  100,  200,  and  500  pounds, 
lespectively,  $250,  $350,  and  $500  per  shell.  These  prices  are  exclusive 
of  the  explosive  charge. 

I^o  appropriation  has  yet  been  made  to  provide  permanent  fortifica- 
tions for  these  guns.  The  specifications  accompanying  the  outstanding 
contracts  mentioned  are  printed  in  full  in  an  appendix  to  this  report. 

I  have  also  the  honor  to  submit  herewith  the  following  papers : 

Appendix  1. — Statement  of  principal  articles  procured  by  fabrication 
during  the  year  ended  June  30, 1889. 

Appendix  2. — Statement  of  principal  articles  procured  by  purchase 
during  the  year  ended  June  30, 1889. 

Appendix  3. — Statement  of  ordnance,  ordnance  stores,  etc.,  issued  to 
the  military  establishment,  including  the  national  homes  for  soldiers  of 
the  volunteer  and  regular  Army,  and  exclusive  of  the  militia,  during 
the  year  ended  June  30, 1889. 

Appendix  4t. — Statement  ofordnance,  ordnance  stores,  etc.,  distributed 
to  the  militia  from  July  1, 1888,  to  June  30, 1889,  under  section  1667, 
Bevised  Statutes. 

Appendix  5. — Statement  ofordnance,  ordnance  stores,  etc.,  distributed 
to  colleges  from  July  1, 1888,  to  June  30, 1889,  under  section  1225,  Be- 
vised Statutes. 

Appendix  6. — Statement  of  arms  and  ammunition  issued  to  the  Ex- 
ecutive Departments  during  the  year  ended  June  30,  1889,  under  the 
provisions  of  the  act  of  March  3, 1879. 

Appendix  7. — Beport  of  action  taken  during  the  year  ended  June  30, 
1889,  under  the  provisions  of  the  act  approved  March  3, 1881. 

Appendix  8. — Showing  the  stations  and  duties  of  the  officers  of  the 
Ordnance  Department. 

Appendix  9. — ^Reports  on  making  small  purchases. 
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Appendix  13.— Trial  of  Smith  &  Wesson  0.38  caliber,  hammerless 
safety  revolver,  doable  action,  and  Coitus  0.38  caliber  revolvers,  doable 
action,  new  Navy  pattern. 

ORDNANCE   CONSTRUCTION. 

Appendix  13.— Modifications  of  design,  3.20-inch  B.  L.  rifle,  steel — 
L  Onns  numbered  1  to  25,  original  series ;  II.  Guns  nnmbered  1  to  25, 
Watervliet  Arsenal  series. 

Appendix  14. — Specifications  for  the  fabrication,  description,  and  no- 
menclature of  3.20-inch  B.  L.  rifle,  steel.    (5  plates.) 

Appendix  15. — Construction  of  fifty  3.20-inch  field  limbers,  one  cais- 
son, and  one  combined  battery  wagon  and  forge.    (3  plates.) 

Appendix  16. — Progress  report  on  manufacture  of  cast-iron  bodies  at 
Builders  Iron  Foundry  for  12-inch  B.  L.  steel  hooped  mortars. 

Appendix  17. — Shrinkages,  resistance,  etc.,  of  12-inch  B.  L.  rifled 
mortar,  cast-iron,  hooped  with  steel.    (1  plate.) 

Appendix  18. — Report  on  the  manufacture  of  the  Midvale  steel  forg- 
ings  for  gun  construction. 

Appendix  19. — Report  on  the  manufacture  of  12-inch  B.  L.  rifle^  cast- 
iron,  steel-hooped  and  tubed. 

BIDS,  SPECIFICATIONS,  AND  CONTRACTS. 

Appendix  20. — Forgings  for  Srinch,  10-inch,  and  12-inch  guns,  to  be 
procured  under  the  act  of  September  22, 1888.    (6  plates.) 

Appendix  21. — Forgings,  cast-iron  bodies,  and  manufacture  of  12-inch 
B.  L.  rifled  mortars,  cast-iron,  hooped  with  steel.    (4  plates.) 

Appendix  22. — Buildings  for  Army  gun-factory,  Watervliet  Arsenal, 
West  Troy,  N.  Y.    (4  plates.) 

Appendix  23.  ^-Machine  tools  for  Army  gun-factory. 
•  Appendix  24. — Pneumatic  dynamite  guns.    (1  plate.) 

Appendix  25. — Ten-inch  disappearing  pneumatic  gun-carriage. 

MISCELLANEOUS. 

Appendix  26. — Report  of  principal  operations  at  Rock  Island  Ar- 
senal, Illinois.    (12  plates.) 

Appendix  26a. — Viaduct  at  Rock  Island  Arsenal. 

Appendix  27. — Progress  report  of  operations  at  Watervliet  Arsenal 
in  connection  with  erection  of  Army  gun-fa<2tory. 

Appendix  28.— Report  of  principal  operations  at  IT.  S.  Powder  Depot, 
Dover,  N.  J. 

Appendix  29.— Report  of  work  on  artesian  well,  Augusta  Arsenal, 

Georgia. 
Appendix  30.— Report  of  principal  operations  at  Cheyenne  Ordnance 

Depot,  Department  of  the  Platte. 

Appendix  31. — Report  on  new  work-shops  at  the  National  Armory. 

m  niates.) 
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Appendix  32. — Beport  on  the  construction  of  battery  at  the  New  York 
State  camp-groaudy  Peekskill,  N.  Y.    (3  plates.) 

Appendix  33. — ^Report  on  the  constrnction  of  a  12-inch  cast-iron  mortar 
by  the  South  Boston  Iron  Works  under  section  6  of  the  act  of  Septem- 
ber 22, 1888.    (1  plate.) 

Appendix  34. — Analysis  of  reports  on  the  "  Morse"  and  service  small- 
arm  cartridges. 

Appendix  35. — Beport  on  location  of  Army  gun-factory. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  V.  Beh^t, 
Brig.  Oen,^  Chief  of  Ordnance. 

To  the  Hon.  Ssobetast  of  Wab. 


Appendix    1 . 


\atement  ofprmcipal  articles  procured  by  fabrication  at  the  Arsenals 

during  the  fiscal  year  ended  June  30,  1889. 

Class  II. 

26  carriages,  metiUlic,  fq^  3.2-iuch  field  gans.    '       ^ 

20  carriages  and  limbers,  metallic,  for  Gkttling  gun,  caliber  .45. 

230  gun-carriages  for  Life-Saving  Service. 

1  caisson  for  3.2-iuch  field  gan. 

51  limbers  for  3.2-incb  field  carriages. 

1  battery  wagon  and  forge. 

1  carriage,  barbette,  E.  P.  for  5- inch  steel  rifle  and  7-inch 

steel  howitzer. 

2  carriages  and  chassis,  barbette,  for  8-inch  rifle. 

Class  III. 

2  buckets,  sponge. 

4  buckets,  water, 

12  buckets,  watering. 

10  breech  covers. 

24  fuse  blocks. 

2  fuse  gimlets. 

23  gun  covers  for  Gatling  gun. 
50  gun  mounts  for  Gatling  gun. 

4  handspikes. 

70  sets  artillery  harness,  for  2  wheel-horses. 

75  sets  artillery  harness,  for  2  lead-horses. 

4  sets  harness  for  Hotchkiss  mountain  gun. 

1  set  cart  harness. 

1  set  harness,  artillery  store  wagon,  for  4  horses.    (Experi- 

mental.) 
10    muzzle  covers. 

24  muzzle  or  front  sights. 
8    priming  wires. 

230  quoins. 

24  pendulum  hausses. 

4  sponge  covers  for  3-inch  rifle. 

2  sponge  covers  for  3.2inch  rifles. 
8  sponge  covers  for  6-pounder  gun. 

2    sponge  covers  for  12-pouuder  mountain  howitzer. 
1    sponge  and  rammer  for  3.2-inch  rifle. 
10    sponges  and  rammers  for  6-pounder  gun. 
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1  sponge  and  rammer  for  12-pounder  gan. 

80  sponges  and  rammers  for  3-incli  ritl^  gan. 

10  sponges  and  staves  for  Hotchkiss  momitain  gun. 

118  thambstalls. 

5  tompions  for  3-inch  rifle. 

3  tompions  for  3.2-inch  rifle. 

1  tompion  for  12-poandei*  gun. 

3  tompions  for  G-poander  gun. 

21  rear  sights,  bronze,  for  3.2-inch  gun. 

15  vent  covers. 

17  vent  pieces.  * 

24  wipers  for  mortar. 

24  pouches  for  pendulum  hausses. 

1  sightciise  for  Gatling  gun. 

50  brakes  for  Buflington  field-gun  carriages. 

2  bow-spring  brakes  for  field-gun  carriages. 
2  pairs  road  brakes. 

24  feed  guides  for  Gatling  gun. 

101  screwdrivers  for  3.2-inch  ||fles. 
200*  paulins,  12  by  16  feet. 

Class  IV. 

GOO  5-inch  shells  for  breech-loading  steel  rifle. 

350  7-inch  shells  for  breech-loading  si^ge  howitzer. 

1, 431  3.G-inch  shells  for  breech-loading  rifle. 

Class  V. 

10  3.2-inch  shrapnel,  steel  case. 

Class  VI. 

5,000  Springfield  carbines ;  caliber,  .45;  model,  1884. 

2  Springfield  carbines ;  caliber,  .45 ;  24-inch  barrel. 

34,270  Springfield  rifles;  caliber,  .45;  model,  1884. 

2,000  Springfield  cadet  rifles;  caliber,  .45;  model,  1884. 

325  officers'  swords. 

1  cavalry  and  field  officer's  saber. 

50  light  artillery  officers'  sabers. 

650  knives  for  hospital  corps. 

Class  VII. 

ARTILLERY  ACCOUTERMENTS. 

249  knapsacks  for  light  batteries. 

CAVALRY  EQUIPMENTS. 

158  saber  belts. 

160  saber  belt  plates. 

1, 002  saber  belts  and  plates. 

2, 000  pistol-holsters. 

3, 000  saber  belts  and  plates  with  saber  attachment. 

2, 002  saber  knots. 
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INFANTRY  EQUIPMENTS. 

5,018  bayonet-scabbard  bodies. 

7, 700  bayonet-scabbards. 

200  blanket  bags. 

200  pairs  blanket-bag  shoulder-strax)S. 

8, 175  cartridge-boxeSf  McKeever. 

400  cartridge-belts. 

5, 000  cartridge-belt  plates. 

10, 000  canteens. 

11,  700  canteen-straps. 

700  pairs  coat-straps. 

23  frogs,  sliding. 

18, 627  gun-slings. 

7, 200  haversacks. 

5, 200  haversack-straps. 

4, 650  waist-belts. 

5, 102  waist-belt  plates. 

4, 530  meat-cans. 

37  ganslings  altered  to  conform  to  model  1887. 

2, 000  waist-belts  and  plates,  without  loops. 

650  scabbards  for  hospital  corps  knives. 

1  knapsack. 

100  canteens,  covered  with  dyed  duck. 

APPENDAGES. 

17,602  headless  shell-extractors. 

.6, 613  screw-drivers,  model  1879. 

17, 400  wiping-rods,  wooden. 

115  pistol  grip  screws. 

HORSE-EQUIPMENTS  FOR  CAVALRY. 

1,200  bridles,  watering. 

5, 000  curry-combs. 

3, 220  halters  and  straps. 

7^  000  horse-brushes. 

1, 002  horse-covers. 

1,000  links. 

5, 000  nose-bags. 

1,000  saddles. 

2, 000  saddle-bags,  leather. 

20  side-lines. 

I  guidon  socket. 

2, 250  carbine  boots  and  straps. 

500  pairs  spurs  for  mounted  officers. 

1, 000  pairs  spurs,  cavalry. 

2, 000  pairs  spur-straps. 

4  housings  for  brigadier-general's  saddle. 

124  saddle-cloths,  line  officers. 

31  saddle-cloths,  staff  officers. 

200  saddle-cloths,  hair. 

1  pair  sweat-leathers. 

1  housing  for  major-general's  saddle. 


20 
2, 503, 000 
4, 695. 500 
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Class  VIII 

22, 243  blank  cartridges,  3-iuch  gun. 

5, 202  blank  cartridges,  6-pounder  gun. 

8, 141  blank  cartridges,  12-ponnder  gnn. 

30  blank  cartridges,  4.5-inch  gan. 

30  blank  cartridges,  3.2-iuch  gan. 

1,  715  blank  cartridges,  ^  pound  charge. 

6, 010  blank  cartridges,  1  pound  charge. 

6, 379  blank  cartridges,  1|  pound  charge. 

4, 828, 365  rifle-ball  cartridges,  caliber  ,45,  reloading. 

2)3, 0H5  rifle  and  carbine  blank  cartridges,  caliber  .43,  reloading. 

210, 570  rifle  and  carbine  blank  cartridges,  caliber  .50. 

852, 825  rifle-ball  cartridges,  caliber  .45,  brass  shells,  reloading. 

3, 000  rifle-ball  cartridges,  caliber  .45,  ^'  Morse.'' 

930,  719  carbine-ball  cartridges,  caliber  .45,  reloading. 

383, 936  revolver  blank  cartridges,  caliber  ,45,  reloading. 

25  metallic  fuze  plugs,  time. 

124  combination  fuzes,  3.2inch  projectiles, 

800  base  fuzes  for  3.2-inch  shells. 

20  fuze  plugs,  wood,  for  10-inch  shells. 

,  000  carbine  bullets,  caliber  .45,  405  grfins. 

,  v<7«/.  500  rifle  bullets,  caliber  .45,  500  grains. 

14, 600  round  balls,  caliber  .45. 

490, 000  revolver  bullets,  caliber  .45. 

142, 097  friction  primers  for  cannon. 

3, 100  electric  primers  for  cannon. 

501  friction  primers,  obturator. 

Glass  IX. 

20  rollers,  long. 

12  rollers,  short. 

8  platforms  for  mortars. 

4  platforms  for  siege  carriages. 
14  marking  outfits. 

22, 000  marksman's  buttons, 

1, 500  sharpshooters'  badges. 

5  primer  extracting  tools. 
245  dies,  reloading. 

5  primer  inserting  tools. 

150  dies,  resizing  tool. 

190  gangers,  resizing. 

1  stand,  resizing  tool. 

60  wiping-rods. 

5  powder  charging  tools. 
60  shell  scrapers,  '^  Morse." 

6  tools,  resizing. 

3  rings,  resizing  tools. 

6  assembling  and  crimping  tools. 

210  dies,  upper. 

50  dies,  lower. 

24  sets,  supplemental  tools,  Morse. 

3, 000  centers  for  paper  targets. 

49  marking  staves  and  discs. 

4, 500|000  pasters,  black  and  white. 
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74  Rifrnal-flags. 

130  streamers  for  rifle  range. 

20  targets,  "  Brintou.'^ 

30  targets,  "  Gushing.'' 

294  targets,  "  Laidley,"  revolving. 

87  targets,  artillery. 

3 1 ,  000  targets,  paper. 

67  targets,  truck,  "  Texas." 

978  target-frames. 


Glass  X. 

1  trunnion  cap-pin  and  washer,  etc.,  Hotchkiss  gun* 

2  gas-check  cups. 
6  gas-check  pads. 

1  crank-spring,  Gatling  gun. 

2  screw-studs,  3-inch  rifle. 
55  parts  of  fleld  carriages. 

3  parts  of  Laid  ley  cavalry  forges. 
54  i>oles  for  field  or  siege  carriages. 

2  brake-rods,  5-inch  siege  carriage. 

1  lunette  prop. 

1  pole  prop. 

2  retraction  props. 
73  assembling  bolts. 

100  linchpins.  No.  1. 

8  pole-prop  straps. 

12  parts  of  siege  carriages. 

6  parts  of  limbers. 

6  reins,  long. 

35  collars. 

50  halters,  artillery. 

6  wiping  rods,  Gatling  gun. 

1  set  of  supports  for  telescopic  sight,  3.2-inch  gun. 

72  trace-chains. 

54  rammer-heads  for  3-inch  guns. 

162  sponges  for  3-inch  nfled  guns. 

6  sponges  for  6-pounder  guns. 

14  sponges  for  12  pounder  guns. 

6  sponges  for  12-pounder  mountain  howitzer. 

10  sponges,  woolen,  for  3.2-iuch  rifle. 

4  staves  for  light  12-pounder  gun. 
300  copper  bands  for  5inch  rifle  shells. 

200  copper  bands  for  7- inch  howitzer  shells. 

60  base  plugs  for  3,2 -inch  shells. 

800  copper  bands  for  3.6-inch  shells. 

50  stocks,  cadet  fencing  musket. 

2,570  stocks  (wood  part). 

300  tips. 

204  ramrod  stops. 

212  band  springs. 

364  side-screw  washers. 

500  butt  plates. 

228  butt-plate  screws. 

215  stocks,  complete. 

10  guard-plates. 


38  REPORT   OF   THE   CHIEF   OF   oKDNANCE. 

105  gaard-bows. 

8-'6  guardbow  swivels. 

356  gaard-bow  swivel-screws. 

485  guard-bow  uuts. 

70  triggers. 

276  trigger-screws. 

Iy044  guard -screws. 

50  rear-siglit  leaves. 

1,670  rear-sight  screws,  fh)Dt  and  rean 

3,011  rear  sights,  complete,  1884. 

50  barrels. 

2,839  extractors. 

469  hiuge-pins. 

4,153  ejector  springs. 

1,754  ejector  spring  spindles. 

,330  ejector  studs. 

44  cam-latches. 

120  breechblock  caps. 

102  thumb-pieces. 

430  breech-block  cap-screws. 

75  breech-blocks,  complete. 

5,769  firing  pins. 

1,723  firing-pin  screws. 

2,318  cam-latch  springs. 

2,266  front-sights. 

369  front-sight  covers. 

383  front-sight  cover  screws. 

2,355  front-sight  pins. 

1,060  tang  screws. 

467  bands,  upper. 

1,694  bands,  lower* 

137  lock  plates. 

525  mainsprings. 

744  mainspring  swivels* 

695  mainspring  swivel  rivets. 

1,072  hammers. 

1,320  tumblers. 

3,453  tumbler  screws. 

1,812  bridles. 

897  bridle  screws. 

999  sears. 

889  sear  screws. 

1,241  sear  springs. 

650  sear  spring  screws. 

1,272  side  screws. 

as  ramrods. 

5,014  ramrods^  jointed. 

151  bayonets. 

34  bayonet  clasps. 

40  bayonet-clasp  screws. 

30  bayonets,  complete. 

16  locks,  complete. 

10  stocks,  assembled. 

25  guards,  complete. 

307  tumblers,  swiveled. 

1  part  of  officer's  sword. 
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20  rod  hiiyonet  heads,  Springfield  rod-bayonet  rifle. 

5  rear  sights,  Hotchkiss  navy  rifle. 

110  extractors,  Springfield  shotgun. 

26  stocks  (wood  part)  Hotchkiss  navy  rifle. 

1  stock  (wood  part)  Springfield  shotgun. 

32  stocks,  Colt's  revolvers. 

1  scabbard,  officer's  sword. 

1,319  front-sights,  complete. 

500  canteen  covers. 

50  metal  parts,  picket  rope,  section  3.2-inch  gan  carriages. 

60  saber  attachments. 

126  brass  snap  hooks. 

1  bra^is  hook. 

1  brass  oval  ring. 

2, 439  saber  straps. 

120  slings  for  saber  belts. 

153  brass  slides  for  saber  belts. 

1  set  metal  parts  steel  bayonet  scabbard. 

40  bridle  reins. 

50  girth  straps. 

2,000  halter  straps. 

9  bridles. 

9  bridles  with  lead  reins. 

65  brass  hoods  for  canteen  straps. 

50  cincha  attachments. 

2, 024  rings^  brass,  1^-inch. 

524  rings,  iron,  2^-inch. 

100  rings,  iron,  3-inch. 

2, 500  staples  for  rings. 

1  pair  wooden  stirrnps. 

3  stirrnps  with  guidon  socket. 

529  pairs  stirrups,  hooded. 

12, 700  cartridge  bags,  empty,  3-inch  gun. 

1,000  cartridge  bags,  empty,  8-inch  muzzle-loading  rifle. 

9, 955  cartridge  bags,  empty,  6-pounder  gun. 

730  cartridge  bags,  empty,  12-pounder  field  howitzer. 

1,631  cartridge  bags,  empty,  3.2iuch  rifle. 

500  cartridge  bags,  empty,  30  pounder  gun. 

64  cartridge  bags,  empty,  12-inch  breech-loading  rifled  mortar. 

250  cartridge  bags,  empty,  12-pounder  mountain  howitzer. 

19  cartridge  bags,  empty,  4.5-iuch  rifle. 

78  cartridge  bags,  empty,  5  inch  breech-loading  rifle. 

30  cartridge  bags,  empty,  7-inch  breech-loading  howitzer. 

1, 864  cartridge  bags,  empty,  12pounder  gun. 

433  cartridge  bags,  empty,  lOinch  Rodman  gun. 

60  cartridge  bags,  empty,  15-iuch  smoothbore  gun, 

2,  78 1 ,  300  cartrid  ge  primers. 

5, 500  cartridge  shells,  rifle. 

40,000  cartridge  shells,  revolvers. 

100  fuse  cases,  paper. 

612  parts  of  targets. 

3, 405  parts  of  "  Laidley's  "  revolving  targets. 

9,000  cloth  silhouettes. 

162  parts  of  "  Brinton  "  targets. 

170  parts  of  "  Gushing  "  targets. 

164  rails  for  targets. 


40  REPORT   OF   THE   CIHEP   OP   01M)XA\CE. 

15  parts  of  artillery  targets. 

65,135  paper  silboaettes. 

871  parts  of  bench  reloading  tools. 

237  silver  bars  for  sharpshooters'  badges. 

2  funnels  No.  20  shell,  shotgun. 

7  parts  of  primer  inserting  tool. 

1  stand. 

1  shell  rest  and  screw. 

30  priming  tool  spindles. 

1  stem,  revolver,  assembling  and  crimping  tool. 

1  pair  bushings,  revolver  inserting  tool. 

1  pin  wrench. 

1  die  wrench. 

1  total  length  gauge. 

12  key-pins,  assorted. 

1  pin  screw,  primer  extractor  tool. 

TOOLS  AND  MISCELLANEOUS. 

260  arm-chests. 

2,630  packing-boxes. 

312  tin  cans. 

2  field-cases. 

2  packing  crates. 

15  boxes  packing,  "  Williston.'* 

6  canvas  bags. 

1  canvas  coal-bag. 

10  arm-chests  for  light  artillery. 

43  boxes,  shoeing. 

1  saddle  and  breeching  for  harness  for  horse-rake. 
49  anvil-boxes. 

612  augers,  armorers'. 

171  aprons,  smiths'. 

534  brushes. 

113  bits,  assorted. 

140  quarts  blacking  for  leather. 

2  calipers. 

62  caliper  arms. 

637  chisels,  various. 

15  clamps,  saddlers'. 

551  chamois-skin  cases  for  swords. 

593  dies,  various. 

1,070  drills. 

1  drift. 

1*  die,  bullet. 

600  discs,  pressure  gauge. 

5  funnels. 

1,104  files,  assorted. 

505  files,  rotary. 

48  gauges. 

1,300  gas-checks. 

3  gauges,  cylinder. 

1  g^^g^^  crusher,  pressure. 

2  gauges,  pressure. 

20  pressure  gauge-springs. 

100  pressure  gauge-washers. 
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^  gauges,  ring,  for  setting  star  gauge. 

8  thickness,  gauges. 

1  gauge,  ring. 

2  gauges,  front  sight. 

1  set  gauges  for  Hotchkiss  ammunition. 

200  cylinders,  crusher  pressure-gauge. 

12  measuring-rods,  adjustable. 

1  hand-barrow. 

1  hammer. 

15  horses,  saddler^'. 

54  handles. 
12  hardies. 

6  inspecting  instruments,  12-inch  breech-loading  mortar. 

100  boxes  ingredients  for  leather  blacking. 

2  knives,  saddlers'. 

3  knives,  for  cutting^  gauges. 
83  gallons  lacker. 

61  mallets. 

1  machine,  sun-printing, 

1  spur-strap  shape-cutter. 

1  machine,  cartridge-heading. 

1,431  mills,  armorers'. 

64  mandrels. 

11  sets  measuring-points,  star  gauges. 
1  micrometer  measuring  instrument. 
1  oil-can. 

7,020  pounds  harness  oil. 

55  oilers. 

9  punches,  assorted. 
10  pounds  white  paint. 

181}  pounds  black  paint. 

430  pounds  olive  paint; 

236  pounds  lead-color  paint. 

20  pounds  putty. 

4  watering-pots. 
6  dust-pans. 

50  portable  arm  racks  for  rifle  and  revolver. 
245  reamers. 

3  sets  roller  points,  star  gauge. 

12  pairs  magazine  slippers. 
3  stamps,  seal. 

15  sets  stencil  plates  and  letters. 

1  square. 

2  powder  sieves. 

1  set  stencil  outfit. 
6  steel  stamps. 

116  taps,  various. 

3  tool-chests. 

287  tools  for  current  service. 

51  tool-boxes. 

2  targets,  small  arms  velocity,  Shultz  chronograph* 
2  wrenches. 

43  anvil  blocks. 

58  boundary-posts  for  military  reservation. 

100  bottles  ink  for  marking  outfits. 

60  i>oands  hektograph  composition. 
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1  hektojirraph. 

20  wire  scratch-brashes. 

5  wire  brnshesy  caliber. 

5  vood  pallejs. 

5  hangers. 

10  clamps  for  hangers. 

20  feet  2-inch  shafting. 

1  section  picket  rope. 

2  bnshiugs,  obturator  primers. 
1  cast-iron  water-heater. 

4  button  bnishes. 

154  button  sticks. 

1  pattern  for  sight  cases. 

100  cans  wheel  grease  and  spatulas. 

70  cleaning  plates,  sheet-iron. 

12  water-buckets,  galvanized  iron. 

24  stakes,  pointing. 

1  hektograph  pan. 

2  cast-iron  tablets  for  national  cemeteries. 
30  boxes  stencil  paste; 


Appendix  2. 


Statement  of  principal  articles  procured  by  purchase  during  the  year  ended 

June  30, 1889. 

Class  III. 

56    Backets,  watering. 

Class  VI. 

38    Spencer  repeating  shotguns. 
1    breech-loading  arm,  Lindley's  patent. 
1    Smith  &  Wesson  hammerless  safety  revolver,  caliber  .38. 

Class  VII. 

6,000  cavalry  saddle  blankets. 

6, 006  cartridge-belts. 

160  cartridge-belts  and  plates,  woven. 

6  curry-combs. 

6  horse-brushes. 

5,000  knives. 

5y  000  forks. 

5, 000  spoons. 

Class  VIII. 

pounds  small-arms  powder, 
pounds  black  prismatic  powder, 
pounds  brown  prismatic  powder, 
pounds  hexagonal  powder, 
pounds  rifle  powder, 
pounds  blasting  powder, 
rifle-ball  cartridges,  caliber  .50. 
revolver-ball  cartridges,  caliber  .38. 
metallic  cartridge-shells, 
paper-shells, 
cartridge  primers, 
pounds  shot, 
gun-wads. 

43 
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Class  IX. 

2  doable  blocks. 

2  treble  blocks. 

2  tackle  blocks. 

3  sets  blocks. 

4  hydraulic  jacks. 

1  differential  tackle. 

1  set  reloading  tools. 

1  telescopic  sights  field-gan. 

500  Piper's  aiming  devices. 

Glass  X. 

16, 266  parts  of  Colt's  revolvers. 

132  parts  of  shotgans. 

46y  851  gun-stocks. 

114  "Archibald  "  wheels  for  artillery  carriages. 

124^  pounds  escutcheon-pins. 

10, 368  bar-buckles. 

6, 585  iron  rings. 

2, 160  halter-bolts. 

4, 968  halter-squares. 

1 ,  952  spring-snaps. 

1, 314  staves  for  stirrups. 

2, 880  brass  grom  mets. 

6  horse-collars 

60  parts  of  saddles. 

66  wrought-iron  axles  for  gun-carriages. 

198  parts  of  artillery  harness. 

50  parts  ot  Hotchkiss  rifle,  caliber  .45. 

PAST  SECOND. 
CLOTH,  BOPE,  THREAD,  ETO. 

182|  yards  carpeting. 
85^  yards  cloth,  woolen. 
6|  yards  cloth,  asbestos. 
80    yards  cloth,  oiled  and  enameled. 
21, 333    yards  cloth,  cotton. 
2    yards  cloth,  rubber. 
108^  yards  cloth,  silk. 
250    yards  canvas. 

51  yards  buckram. 
210    yards  French  satin. 
641^  yards  felt. 

216  yards  Canton  flannel. 

357  yards  flannel. 

8, 077  pounds  cotton  waste. 

1, 334  pounds  cord  and  twine. 
1, 426§  yards  cord. 

273  pounds  hair. 

210  yards  matting. 

29  mats. 

10  rugs. 
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126    poDQds  oakom. 
45    pounds  marliae. 
17, 154^  ponnds  rope. 
2, 187|  pounds  thread. 
128    spools  thread. 
36    towpla. 
40    yards  toweling. 
17, 645|  yards  webbing. 
160    yards  braid. 
&0|  yards  gold  lace. 
137    window-shades. 
110    uurtaiijs  and  tixtures. 

4    poanda  sewing-silk. 
80    i>oandB  yarn. 
100    jtoands  jnte. 
lOS    yards  tape. 

POBAGB. 

10,613    poQDds  barley. 

12, 670    ponnds  bran. 

762i  bushels  corn. 

25  barrels  floar. 

24^  bnsbels  erass-seed. 

186    ponnds  grass-seed. 

4, 100    ponnds  ground  feed. 

20tH*  tons  hay. 
29,490  ponnds  meal. 
6, 763    bnshels  oats. 

26  barrels  salt. 

3, 133    ponnda  Ininp  salt 
lOMif  tons  straw. 

IBOHMONOBBT. 

4, 020    pounds  anchors. 
46)  ponnds  babbitt-metal. 
16    bath-tubs  and  flxtnres. 
11, 190    pounds  I  and  channel  beams. 

6    boilers. 
6,189    bolts. 

6)  ponnds  bolts. 
267|  ponnds  brads. 
148    ponnds  brass  rods. 
318,679    ponnds  brass,  sheet. 
360    ponnds  burrs. 
9,^5    backles. 
24,480    buttons. 

2, 481    ponnds  bronze  and  brass  castings. 
166, 162    poanda  iron  castings. 
165    ponnds  steel  castings. 
2,948    feet  chain. 
2,655    cocks,  aaaorted. 
19, 477^  ponnds  bar  copper. 
27, 320    ponnds  cartridge  copper. 
7,  lis    poanda  sheet-copper. 
2    seta  couplings. 
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1,02U  couiiliugs. 

92  door  catchtts  and  fixtures. 

3  wts  door  catches  aud  flztores. 
261,730  eyelets. 

40  tii>riii.vweiKbt8  gold. 

3.329  ^n^  burners. 

284  gas-fljciurefi. 

17  papers  glHziurti'  points. 
1,030-  piiirs  Lingc». 

7,730    h(x>ks,  assorted. 
28, 499     liorneshoes. 
3, 084    [Minads  horseHhoe- nails. 
100    poQuds  toe-calks. 
77    hose  fittiuga. 
6,353    pouuds  tioop-irou. 

157    tou8  pig-iron. 
5,874J  pounds  tiheet-iroii. 
156, 770|  pounds  wrou(cliMruu. 
2,516|  iiuuuds  lightning- nxl  attachments. 
1G4    kiiobH,  assorted. 
300     keys  and  blanks. 
654, 414^  pounds  lead. 
5:>7    locks,  assorted. 
I^  pounds  mica. 
60, 392|  ponuds  naits. 
7,454    pounds  uuta. 
108    nuts. 

305    ponnds  copper  coiled  pipe. 
5, 131    pounds  lead  pitie. 
96, 046}  feet  iron  pipe. 
80    feet  brass  pipe. 

18  ponnds  brass  pipe. 
754j  ponnds  pipe  fittings. 

22,608    pipe-fittings,  assorted. 
177    pulleys. 
16    pumps. 
66    radiators. 
10    reducers. 
1, 987|  ponnds  rivets,  assorted. 
2,33l|  pounds  rivets  and  burrs. 
1, 718    ponnds  metallic  rope. 
2,431^  gross  screws. 
279    gross  screw-pins  and  eyes. 

4  sinks. 

640    pounds  sash-weights. 
834    pounds  solder. 
330|  ponnds  German  silver. 
22,050^  pennyweights  sterling  silver. 
7, 059    pounds  spikes. 
6    springs,  assorted. 
36    staples. 
286,791^  pounds  bar  and  plate  steel. 
3, 943    ponnds  steel  forgings. 
3, 680J  pounds  sheet-steel. 
4, 676, 903    tacks,  assorted. 

326    ponnds  tacks,  assorted. 


I- 


REPOKT   OF  THE   CHIEF    OF   ORDNANCE.  47 

54^  401    pouudn  block-tin. 
673    pouuds  tinfoil. 
56    boxes  sheet-tin. 
1, 050    tiu-can  screws. 
26^  l)oauds  tabing. 
33^  feet  tabing. 
38^  pounds  washers. 
451    pounds  bronze  wire. 
3, 325|  ponnds  brass  wire. 

264    pounds  annealed  iron  wire. 
7, 584^  pounds  copper  cartridge-wire. 
235    pouuds  copper  wire. 
435|  pounds  copper-covered  wire. 
7, 041f  pounds  iron  wire. 
318^  X>ounds  insulated  copper  wire. 
449|  pounds  machine  stit<ching  wire. 
16    pounds  German  silver  wire. 
5, 914|  pounds  steel  wire. 
6, 746    pounds  zinc. 
5, 182|  square  feet  wire- cloth. 
495    square  yards  wire  cloth. 
250    feet  wire  netting  and  grating. 
61    water-closets  and  fixtures. 
10    urinals. 

38  window  fixtures. 

8    sets  window  fixtures. 
5    pounds  window  fixtures. 
5, 121    pounds  iron  T  rails. 

LEATHBB. 

424^  pounds  black  wax. 
226    sheep-skins. 
25    dog-fish  skins. 
1    raw-hide. 
196    feet  rubber  belting. 
1 1 ,  508    feet  leather  belting. 
1, 480^  pounds  bristles. 
1,200    feet  belt  lacing. 
56, 953    pounds  harness  leather. 
1    side  harness  leather. 
28J  pounds  bridle  leather. 
2, 159    sides  bridle  leather. 
76, 521^  square  feet  collar  leather. 
143    pounds  buU-neck  leather. 
20, 496    square  feet  bag  leather. 
20    square  feet  sole  leather. 
91    pounds  sole  leather. 
205^  pounds  walrus  leather. 
352|  square  feet  lace  leather. 
118    sides  lace  leather. 

39  pounds  trunk  leather. 
256    pounds  buff  leather. 
310    pounds  belt  leather. 

181    square  feet  enameled  leather. 
10  yards  enameled  leather. 


BEPOBT  OF  TEE  CHIEF  OF  QBDNANCE. 


792, 574  feet  boards. 

2,400  feet  battens. 

20,835  feet  joists. 

2,000  bundles  laths. 

16,500  laths. 

706,453  feetplaQk. 

100  posts  aud  rails. 

81,764  fwt  HCantling. 

86, 500  shingles. 

182,  700  fei't  timber. 

80  piles. 

BUILDTMa  MAT! 

682,990    bricks. 
2, 794    barrels  cement. 

5  cement  pipes. 

125  ffet  cemeut  pipe. 

6  barrels  clay 
14|  busbels  clay 

4,334    feet  drainpipe. 

L'6    drain -pi  pes. 
3,980    feet  roofing  felt. 
2, 443    square  feet  flagging. 
3,  466|^  feet  window  i^laes. 
4, 161    light.s  window  glass. 

160    cubic  yards  gravel. 
30    bushels  plastering  hftir. 

977     Viarrels  lime. 

711i  bushels  lime. 

39  barrels  plaster  of  Paris. 
1, 400  pounds  plaster  of  Paris. 
l,329i  wibic  yards  saud. 

1, 026^  bosheis  sand. 
973Vyt  cabio  yards  stone. 
284  to"s  ernsbed  etoue. 
05    cubic  yards  crushed  stone. 
6, 181    slates. 
8, 100    feet  tarred  paper. 
150    pounds  taiTed  paper. 

126  rolls  wall  paper. 

6    rolls  borderion  paper. 

40  yards  bordering  paper. 
3,014    feet  moldings. 

172    feet  terra  cotta  pipe. 
1    terra  cotta  trap. 
63    tiles. 
540%  feet  tiles. 

16  pairs  window  sash. 
13    window  sash. 

852    feet  weather  strips. 

KBATma,  LictHTino,  BTO. 

400    pounds  anti-incrustation  fluid  for  boilera. 
1    barrel  blacking  for  leather. 

17  quarts  blacking  for  leather. 
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S63  brooms. 

87  Ifnisbes,  tluHting,  etc 

86  balh-bricks. 

128  pouiids  caiHlles. 

6  chamleliers. 

161  square  feet  card-clotliiag. 

13, 110  bushels  charcoal; 

166  barrels  vbarcoat. 

258  chamuis-skitis. 
2, 755iI4|  tODB  anthracite  coal. 
3,  70S|J||  tons  bitumiiioas  coal. 

178, 192  pounds  coke. 

116  bushels  coke. 

290  pounds  coruudum, 

729  cuniiidiim  ;ind  -emery  wheels. 

685  reams  crocus  and  emery  cloth. 

26  carats  diamond  powder. 

2,517  poumls  emery. 

20,471  fire-bricks. 

14  seta  fire-bricks. 

59^  cords  fire  wood. 

33  grates  and  fixtnrea. 

5,600  ponnda  fluor-spar. 

3  tons  kaolin. 

97  lanterns. 

6  lamps. 

638  lamp  fixtures. 

13  pounds  laTQi)-wick. 

676  la(ii|.-wi.;liw. 

35  gross  matches. 

62  mops^niil  liaixtles. 

16  pounds  Putz  pomade. 

40  pounds  pumice  stoue.  . 

80  ponnds  parafflne. 

2  furnaces. 

789  poands  rotten-^tone. 

2  poands  rosin. 

1  barrel  rosin. 

763*^  reams  sand-paper. 
74    cakes  sapolio. 
5, 938J  ponnds  soap. 
831    gallons  soft  soap. 

2  barrels  core-sand. 
58    tons  molding  sand. 

341^  pounds  sponge. 

24  stoves. 

53  stove-fixtures.' 

30  ponuds  stove  polish. 

12  papers  stove  polish. 

30  stove  pipe  elbows. 

268  feet  stove-pipe. 

112  pouudK  stove-pipe. 

156  feet  steam-pipe  covering. 

63  barrels  sea-coal  facings. 
3, 621  pounds  sea-coal  facings. 

500    poands  tripoli. 
WAR  80— TOl,  m i 
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705    poaiuls  qnartz. 
21    wash-stands  aud  tixtares. 

2  sets  wash-stand  fixtures. 
10    wash  tabs. 

3  barrels  distillers  retnnis. 
26^  pounds  vulcanized  fiber. 

'materials  FOR  OFFIOB  USE. 


120  < 

'  blocks,  meniorandnm. 

388 

sheets,  blotters. 

2 

baskets,  letter. 

16 

baskets,  waste  paper. 

65 

books,  reference. 

1 

record  case. 

1 

chest  of  drawers. 

4 

office  desks. 

2 

office  tables. 

62 

chairs  and  stools. 

3 

chair  cushions. 

2 

clocks. 

24 

cards. 

650 

sheets  card-board. 

15^  pounds  card4)oard. 

1 

composition  roller. 

4 

cuspidors. 

144 

drawing  instruments. 

1 

set  drawing  instruments. 

20 

bottles  drawing  materiaL 

3,595 

dials  for  watch-clock. 

19,750 

envelopes. 

2 

electrotypes. 

24 

file-boxes. 

2 

erasers. 

25 

pieces  india-rubber. 

16 

pieces  india-ink. 

75 

bottles  india-ink. 

87 

bottles  ink. 

3 

pounds  printer's  ink. 

12 

leads  for  pencils. 

1 

letter-press. 

9 

bottles  mucilage. 

71i 

:  reams  paper. 

1,048 

sheets  paper. 

15,500 

labels. 

72 

pads. 

602 

pencils. 

2 

boxes  crayons. 

8 

boxes  paper-fasteners. 

2,720 

paper-fasteners. 

2 

paper-folders. 

im 

I  gross  pens. 

10 

pounds  pins. 

38 

pencil  and  pen  holders. 

132 

pencil-point  protectors. 

1 

type- writer, 
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B  ribboDB  for  type-writer.       , 

128  foots  of  type. 

39^  )>oiiiidH  type-tnetat. 

8  typ«-lioldera. 

6  spools  taiw. 

19  groHM  rubber  banils. 

46  robber  stamps. 

3  qnarts  bektograph  compoeition. 

33  pounds  roller  composition. 

15  boxes  seals. 

65  sbeets  stencil  board. 

119  pounds  sealing-wax. 

102  yards  tracing -cloth. 

12  rolls  tracing-cloth. 

264  tbnmb  taeks. 

2,000  tags. 

LABOBATOSY  STOBES. 

110  bottles. 

12  tbennometers. 

6,  S32  corks. 

134  craciblea. 

3  glass  funnels. 

14  gauge  glasses. 

27  glass  ttibes. 

212  glass  Jars. 

629  electrical  supplies. 

494  parts  of  electric  batteries. 

3  test  glasses. 

161  photographic  materials. 

22,387f  pounds  acids. 

2  gallons  acids. 
548|  gallons  alcobol. 

l|  gallons  tincture  of  arnica. 

29  pounds  alum. 

65  pounds  aqua  ammonia. 
26}  pounds  antimony. 

248}  pounds  beeswax. 

101,447    pounds  ground  bone. 

95}  pounds  borax. 

3  pounds  campljior. 

S33  pounds  cream  of  tartar. 

204  pounds  chalk. 

75  pounds  chlorides,  various. 

30  grains  chloride  of  gold. 

850    pounds  copper  and  its  preparations. 

66  cans  conceutrated  lye. 
60    pounds  coDceutratett  lye. 

300  pounds  electropion  fluid. 

25  pounds  flaxseed. 

1,165  pounds  glue. 

5  gallons  glae. 

267  pounds  glycerine. 

10  pounds  gelatine. 

200  pounds  ground  glass. 

H  poonds  gum  arable 
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36  ponods  gum  tragacautli. 

6  hand  grenatlea. 

100  pounds  glauber  salts. 

12  bottles  insect  powder. 

1  pouud  tiuctare  iodine. 

61  pouuda  iron  aiul  its  preparations. 

2  gallons  molasses. 

65    ponnds  mercury  and  its  salts. 
15    oanceB  nitrate  of  silver. 
11,407    ponnds  sal-soda. 
1,512    pooods  soda  and  its  preparations. 
44,195    ponnds  straw  boards. 
.130    ponnda  -sal  ammotiiac. 
20    barrels  pitch. 
SSU  pounds  potash,  varioos. 
3161  rcariis  paper 
41,  WSJ  pouinU  paper. 

62  rolls  paper 
1,629    yards  paper. 
3, 317^  ponnds  tallow. 

6    ponnds  tobacco. 
529    gidloDS  vinegar. 

PAINTS,  OILB,  ETC. 

387     poands  aspbaltum. 
6li  gallons  benzine. 
8    boxes  bronze,  copper. 
10    gallons  coal  tair. 
6    barrels  coal  tar. 
99    gallons  drier. 
32, 783    gallons  gasoline. 
491    [XiundR  kalsomine. 
103    ponnds  litliarge. 
:<44    ponnds  lamp  black. 
120    pounds  lubricating  compound. 
2;iO    pounds  black-le;id. 
301^  pounds  red-lead 
24,893^  pounds  white  lead. 

33    ponnds  extract  of  logwood. 
8    ounces  lacker  for  brass. 
413^  gallons  naphtha. 

13  pounds  nut-galls. 
17^  gallons  castor-oil. 

278    gallons  cod-liver  oil. 

482    gallons  dressing  oil. 
30    pounds  dressing  oil. 
2,0l3i  gallons  illiiiiiiii«lii)g  oil. 
7,300^  gallons  IiiliricatiDg  oil. 
2, 994    gallons  oil,  mixing  paints. 
5, 678    poauds  paint,  dry. 
8,30SJ  pounds  paiut,  in  oil. 

50    pounds  paint,  water  colors. 

143    gallons  paint,  in  oil. 
2,065^  gallons  petroleum  and  its  products. 

^72    pounds  putt;. 
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483    poaods  sbelltto. 
6    ^Uona  shellac. 
1, 603^  galloiiB  ai>ir[t8  of  tnrpentine. 

172    gallODB  varnish. 
6, 733    poanda  whiting. 
681    ponnds  zinc. 
i  gallOD  oil  of  tar. 

MISCELLANBOUS. 

1  row-hoat. 
13    boat  oars. 

337  banelB. 

24  baskets. 

916  barlap  aaeks. 

13, 450  pasteboard  boxes. 

139  tin  cans. 

162  boxes  axle  grease. 

782  pounds  axle  grease. 

19  horses. 

2, 906  feet  rabber  hose. 

4,696}  poanda  Japan  vax. 

36  feet  packing,  various. 
598J  ponnda  packing,  varioos. ' 

2  rnbber  aprons. 
4  robber  coats. 

1    pair  rubber  gloves. 

12  rubber  gaskets. 
26}  poanda  gaskets. 
10    x^i^  rubber  boots. 
48    pairs  rubber  shoes. 

108    rubber  ringa. 
214}  poanda  rubber  ringa,  etc. 
746f  pounda  rubber,  sheet. 
50    feet  rubber  tubing. 
5}  pounds  rubber  tnbing. 
1, 300    tickets,  railroad  aad  street  oar. 

3  trucks. 

6  parts  of  wagons. 

1  set  wagon-wheels. 

19  whips. 

3,620  fertilizers. 

46  cord»  mAunre. 

3  water-coolers. 

3  charts. 

13  gallons  belt  dressing. 

60  pounds  belt  dressing. 
12    covers  ior  horses. 

8  liarrels  sawdust. 

40  fiords  sawdust. 

1  gross  Bottom's  cement. 

46  gallons  acme  resolvent. 

I.  clock-spring. 

200  shade  trees. 

6  sets  harness. 

61  parts  of  harness. 

100    powder-begs,  metallic 
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1 

Vernier  caliper. 

3 

steel  rales. 

1 

telescopic  alidade  for  plane  table. 

4 

microscopes. 

MAOQINES. 

1 

*' Buckeye'^  mower. 

2 

hay- rakes. 

1 

reapin  g-  machine. 

1 

wiring-machine. 

1 

tin  folder. 

1 

swing  stock,  with  catter-dies. 

1 

cultivator. 

3 

crimpers  for  paper  shells. 

1 

gas-main  forcing-pomp. 

1 

paint-mill. 

1 

tool-grinder. 

1 

special  floor  grinder. 

1 

wire  stitching  machine. 

2 

stone  rollers. 

3 

*< Singer^  sewing-machines. 

2 

standard  cement  testers. 

pipe- vise  crane. 

pipe  proving  pump  and  gauge. 

pipe-cutter  and  screw-plate. 

Greenfield  vertical  engine. 

hydraulic  press  and  pump. 

Concord  wood-planer. 

double  universal  wood- worker 

17 

parts  of  engines. 

beading-machine. 

lawn-sprinkler. 

milling-machine. 

10  inch  slotting-machine. 

force-pumps. 

graduating-machine. 

lawn-mowers. 

engine-lathes. 

steam-boiler. 

steam-pump. 

185 

parts  of  mowing-machines. 

91 

parts  of  machines. 

10-inch  pillar  shaper. 

drag  scrapers. 

jointing-machine. 

folding-machine. 

shaping-machine. 

2 

steel  pressure-blowers. 

TOOLS,  ETC. 

29 

utensils,  various. 

138 

buckets. 

36 

coal-hods. 
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18 

dies. 

1 

set  dies. 

20 

squares. 

1 

diamond  tool. 

1 

glazier's  diamond. 

42 

steel  brushes. 

2 

pairs  pliers. 

1 

screw  plate. 

18 

plumbers'  tools. 

606 

saddlers'  tools,  various. 

236 

smiths'  tools,  various. 

33 

taps. 

5 

sets  taps. 

9 

trowels. 

7 

tape-lines. 

1 

gas-furnace  (tinners'). 

39 

vises. 

125 

wrenches. 

97 

wheel-barrows. 

38 

sand-stones. 

120 

pounds  sand-stones. 

384 

spades  and  shovels. 

98 

saws. 

288 

saw-blades. 

114 

pairs  shears. 

56 

screw-drivers. 

43 

scythes. 

48 

scythe  stones. 

9 

scythe  snaths. 

12  < 

^  sievea  and  sifters. 

110 

stamps. 

6 

set  stamps. 

5 

platform  scales. 

1 

counter  scale. 

80 

nippers. 

702 

papers  needles. 

100 

oilers. 

118 

oil  stones. 

39^  pounds  oil  stones. 

44 

picks. 

8 

planes. 

15 

plows  and  points. 

183 

punches. 

76 

rakes. 

1,604 

rasps. 

151 

rules. 

822 

awls. 

61 

axes. 

123 

bits. 

63 

sets  of  bits. 

1,093 

brushes,  paint,  assorted. 

26 

chisels. 

824A  poands  chalk  lines. 

83 

carpenter's  tools,  various. 

408 

drills. 

2 

sets  drills. 
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n,073  files. 

36  forks,  hay  and  manure, 

25  gauges. 

9  gouges. 

57, 424  pounds  grindstones. 

240  hammers  and  hatchets. 

1,364  handles,  assorted. 

54  hoes; 

86  knives. 

2  ladders. 

36  levels. 

14  mallets. 

132  machinists'  tools. 

2  sets  pipe  taps. 

2  paint  burners. 

1  set  tools  for  No.  4  screw  machine. 


Appendix    3. 


Statement  of  ordnance^  ordnance  stores^  etc.^  issued  to  the  military  estalh 
lishment  including  the  national  homes  for  soldiers  of  the  volunteer  and 
regular  army  and  exclusive  of  the  militia^  during  the  fiscal  year  ended 
June  30, 1889. 

Glass  I. 

1  Oatliug  guDy  10  short  barrels,  caliber  .45. 
5    Oatling  gans,  10  long  barrels,  caliber  .45. 

4  Hotchkiss  mountain  gnns,  caliber  1.65. 
9    3-inoh  rifled  gans. 

15    3.2-inch  rifled  gnns. 

2  8-inch  converted  rifled  gnns. 

2  6-ponnder  bronze  gnns. 

3  12-poander  bronze  guns. 
1    12-ponnder  field  howitzer. 

Glass  II. 

5  Oatling  gun  carriages  and  limbers,  metallic. 
1    Oatling  gun  cart. 

4  Hotchkiss  mountain  gun  carriages. 

10  3-inch  gun  carriages  and  limbers. 

11  3-inch  gun  carriages  without  limbers. 

9  3.2-inch  gun  carriages  and  limbers,  metal. 

1  3.2-inch  gun  carriage  (light),  metal. 

1  5-inch  gun  carriage,  steel. 

2  8-inch  siege  howitzer  carriages. 

2  6.pounder  gun  carriages  and  limbers. 

2  12-ponnder  gun  carriages  and  limbers. 

4  12-ponnder  gun  carriages. 

1  12-ponnder  howitzer  carriage  and  limber. 

1  Hotchkiss  revolving  cannon  caisson. 

4  3-inch  gun  caissons  and  limbers. 

1  field  limber  without  ammunition  chest. 

1  cavalry  forge  cart. 

7  cavalry  forges. 

1  portable  forge  chest. 

1  portable  tool  chest 

Class  ni. 

2  elevating  bars. 

2    shot  carrying  bars. 

2   baskets  for  mortar  implements 

^1 
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1  wooden  forge  bucket. 

12  iron  sponge  backets. 

4  wooden  sponge  backets. 

12  iron  tar  buckets. 

82  gutta  percha  watering  backets. 

23  iron  water  backets. 

8  leather  water  backets. 

3  breech  covers. 
18    fuse  blocks. 
10    fnse  cutters. 

1    fnse  extractor. 

4  fuse  gimlets. 

1  fuse  gouge. 

2  fuse  mallets. 

12    fose-plug  wrenches. 

3  fuse  saws. 

2  fuse  setters. 

9  gunners'  reamers. 
20    gunners'  g[imlets. 

31  gunners'  haversacks. 

9  gunners'  pincers. 

9  gnnners'  pouches. 

8  pairs  gunners'  sleeves. 

12  handspikes,  maneuvering. 
18  handspikes,  shod. 

35  handspikes,  trail. 
55    harness  bags. 

1    set  harness,  Gatling  gun,  near  horse. 

1    set  harness,  Oatling  gun,  off  horse. 
50    sets  harness,  2  lead  horses. 
50^  sets  harness,  2  wheel  horses. 

1  set  harness,  cavalry  forge,  2  horses. 

4  sets  harness,  Hotchkiss  mountain  gun,  2  horses. 

3  common  lanterns. 

2  dark  lanterns. 

13  globe  lanterns. 

2    magazine  lanterns. 

36  lanyards. 

5  muzzle  covers. 
2  pass  boxes. 

4  paulins,  5  by  5  feet. 
12  paulins,  6  by  10  feet. 

2    paulins,  8  by  10  feet. 

8  paulins,  11  by  11  feet. 
75    paulins,  12  by  15  feet. 

4    pendulum  hausses,  3-inch  gun. 

2  pendulum  hausses,  12-pounder  gun. 

9  pendulum  hansse  pouches. 

3  pendulum  hausse  seats. 
2    powder  measures. 

8  primer  pouches. 

89  primiDg  wires,  field. 

7  prolonges. 

2  quoins. 

9  rammers  and  staves,  3.2-inch  gun. 

4  rammers  and  staves,  8-inch  rifle. 
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2  front  sights. 

2  froDt  sights,  3.2-inch  bronze  gnn. 

2  front  sights,  3.2-inch  steel  gan. 

8  rear  sights,  3.2-inch  bronze  guns. 
2  rear  sights,  3.2-inch  steel  gans. 

2  rear  sight  seats. 

1  sponge  cover,  6-ponnder  gan. 

17  sponge  covers,  12-ponnder  gan. 

3  sponge  covers,  moantain  howitzer. 
36  sponge  covers,  3-inch  gun. 

10  sponge  covers,  3.2-inch  gun,  bore. 

9  sponge  covers,  3.2-inch  gun,  chamber. 
6  sponge  covers,  4.5-inch  gun. 

4  sponge  covers,  8-inch  rifle. 

29  sponges  and  rammers,  3inch  gun. 

10  sponges  and  rammers,  3.2  inch  gun. 

2  sponges  and  rammers,  6-poander  gun. 

10  sponges  and  rammers,  12-pounder  gnn. 

2  sponges  and  rammers,  12-pounder  howitzer. 
6  sponges  and  rammers,  mountain  howitzer. 

9  sponges  and  staves,  3.2-inch  rifle. 

18  sponges  and  staves,  8-inch  rifle. 

5  sponges  and  staves,  13-inch  mortar. 

5  sponges  and  staves,  15-inch  gun. 
85  thumbstalls. 

4  tompions,  6-pounder  gun. 

6  tompions,  12-pounder  gun. 

1  tompion,  12-pounder  howitzer. 

21  tompions,  3-inch  gun. 

3  tompions,  3.2-inch  gun. 

3  tompions,  8-inch  gun. 

1  tompion,  8-inch  mortar. 

1  toinpion,  10-inch  mortar. 

12  tompions,  15-inch  gun. 

13  tube  pouches. 

21  vent  covers. 

11  vent  pieces. 

22  vent  punches. 

24  wipers  for  mortars. 

4  worms  and  staves.  * 

nfPLEMENTS  FOB  OATLING  GUN. 

3  cam  extractors. 

3  clamps  for  worm  gear. 

5  drifts. 
148  feed  cases. 

8  feed  guides. 

12  feed  magazines. 

6  gun  covers. 

4  headless  shell-extractors. 
3  oilers. 

2  oscillators. 

3  pointing-levers. 

6  lock  screw-drivers. 
6    small  screw-drivers. 
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6  T  screw-drivers. 

3  shell-drivers. 

6  wiping-rods. 

3  adjusting  screw-wrenches. 

6  pin-wrenches. 

3  rear  gnide  nat- wrenches. 

ACCESSOBIES  FOB  HOTCHKISS  CANNON. 


feed-troagh. 
firing-pin. 
han&pikes. 
prolonge. 
leather  bucket, 
cushion  for  limber  chest 
sponge  brushes, 
screw-driver, 
grease-box. 
cleaning  brush, 
universal  wrench, 
zinc  charger. 

ACCESSORIES  FOR  HOTCHKISS  MOUNTAIN-GUN. 


24  ammunition  boxes. 
4  breech  sights. 

4  splinter  bars.  ' 

4  extractors. 

4  poles. 

4  stop-bolts. 

4  oil  cans; 

4  gun  covers. 

2  screw-drivers. 

4  sponges  and  staves. 

3  vent  reamers. 

4  gun  pads. 

2  nippers. 

4  pole  yokes. 

3  lanyards. 

'     3  pin  wrenches. 

3  splinter  bar-hooks. 

3  gunners'  pouches. 

4  gun  pack-saddles  with  cargo  and  belly  cinchas. 

4  carriage  pack-saddles  with  cargo  and  belly  cinchas. 

4  ammunition  pack-saddles  with  cargo  and  belly  cinchas  and 

lashing  ropes. 

4  harness  bags. 

4  wiping  brushes. 

Classes  IV  and  V. 

20  3-inch  shot. 

70  4.5-inch  shot. 

555  8-inch  M.  L.  shot. 

25  30-pounder  shot. 
25  30-pounder  shell. 


V 
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2, 000  1.5iDch  Hotchkiss  shell. 

500  1.65  inch  Hotchkiss  shell. 

440  3iDch  shell. 

843  3.2-inch  shell. 

400  4.5-inch  shell. 

600  5inch  shell. 

350  7-inch  shelL 

101  Sinch  shell. 

7  8-inch  mortar-shell. 

25  lOinch  mortar-shell. 

69  12inch  mortar-shell. 
500  1.65-inch  case  shot. 
120  3-inch  case  shot. 

10  3.2  inch  case  shot. 

70  3-inch  canister. 

• 

Class  VI. 

3, 975  Springfield  carbines,  caliber  .45. 

1,394  Colt's  revolvers,  caliber  .45. 

146  Scliofield  S.  and  W.  revolvers,  caliber  .45. 

1, 589  Springfield  rifles,  caliber  .45. 

238  Springfield  M.  L.  rifle-muskets,  caliber  .58. 

40  Springfield  shot-guns. 

38  Spencer  repeating  shot-guns. 

10  artillery  officers'  sabers. 

6  artillery  sabers. 

1,195  cavalry  sabers. 

5  field  officers'  sabers. 

33  foot  and  staff  officers'  swords. 

56  musicians'  swords. 

62  non-commissioned  officers'  swords. 

2, 657  hunting  knives. 

Class  VII. 

ARTILLERY  AOCOUTERMENTS. 

51  knapsacks. 

142  saber  belts. 

142  saber  belt-plates. 

CAVALRY  EQUIPMENTS. 

2, 065  canteen  straps. 

3, 340  cartridge  belts. 

2, 890  carbine  slings. 

1, 924  carbine-sling  swivels. 

50  carbine  cartridge-pouches. 

146  pistol  cartridge-pouches. 

1, 311  pistol  holsters. 

6  revolver  belts. 

1, 019  saber  attachments. 

2, 125  saber  belts. 

1, 522  saber  belt-plates. 

1,071  saber  knots. 

'  367  saber  straps. 
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I 

INFANTRY  EQUIPMENTS. 

1, 961  bayouet  scabbards,  steel. 

1,675  blanket  bags. 

1, 94i  pairs  blanket-bag  coat-straps. 

1, 628  pairs  blanket-bag  shoalder-straps. 

8, 568  canteens. 

624  canteen  covers. 

45  canteen  corks  and  chains. 

5, 947  canteen  straps. 

16  cap  ponches. 

2, 195  cartridge  belts. 

1, 215  cartridge  belt-plates. 

3, 959  cartridge  boxes. 

96  cartridge  boxes,  cadet. 

5, 195  clothing  bags. 

5, 144  clothing-bag  straps. 

5,913  forks. 

250  sliding  frogs. 

6, 656  gun  slings. 

4, 334  haversacks. 

3, 576  haversack-straps. 

3. 041  haversacks  and  straps. 
7, 888  knives. 

7. 042  meat^cans. 

2, 613  hanting-knife  scal^bards. 

7  intrenching-tool  scabbards. 

5, 828  spoons. 

7, 176  tin  cnps. 

107  waist  belts,  N.  O.  O. 

105  waist-belt  plates,  N.  C.  O. 

4, 934  waist-belts. 

3, 108  waist-belt  plates. 

APPENDAGES. 

27  brashes  and  thongs. 

5, 055  headless  shell  extractors. 

1, 574  jointed  ramrods. 

13  cleaning  rods,  sbot-gan. 

204  screw-drivers,  revolver. 

2, 645  screw-drivers,  rifle. 

38  screw-drivers,  Spencer  shot-gan. 

103  spring-vises. 

366  tamblerpanches. 

100  wiping-rods,  revolver. 

3, 550  wiping-rods,  rifle  and  carbine. 

38  wiping-rods,  Spencer  shot-gan. 

5  wire  caliber  brashes. 

2  wire  scratch  brushes. 

4  field  cases,  shot-gun. 

HORSE  EQUIPMENTS  FOB  CAVALRY. 

1, 808  curb  bridles. 

840  watering-bridles. 

1, 058  carbine  boots  and  straps. 
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310 

cinchas. 

3,893 

curry-couibs. 

228 

cruppers. 

9 

girths. 

2,633 

halters  aud  straps. 

4,198 

halter-straps. 

3,817 

horse- brushes. 

821 

horse-covers. 

2,312 

lanats. 

989 

links. 

3,031 

nose  bags. 

1,286 

picket-pins. 

1 

picket-rope,  sections. 

988 

saber-straps  for  saddle. 

772 

saddles. 

368 

saddle-bags,  canvas. 

1.079 

saddle-bags,  leather. 

4,203. 

saddle-blankets. 

68 

saddle-cloths. 

1,418 

side  lines. 

3,352 

spurs. 

6,174 

spur-straps. 

2,007 

stirrups. 

4 

stirrups  with  guidon  sockets. 

2,824 

stirrup-straps. 

1,681 

surcingles. 

Ot.ars  VIU. 

SMALL- ARM   AMMUI 

538,516  carbine  ball  cartridges,  caliber  .46. 

477,581  revolver  ball  cartridges,  caliber  .45. 

259,000  revolver  blank  cartridges,  caliber  .45. 

1,415,925  rifle  ball  cartridges,  caliber  .45. 

423,548  rifle  blank  cartridges,  caliber  .45. 

108,801  round  balls,  caliber  .45. 

1,201,328  carbine- bullets, 'caliber  .45. 

379,180  revolver-bullets,  caliber  .45. 

3,208,641  rifle  bullets,  caliber  .46. 

65,056  pounds  small-arm  powder. 

6,945,079  cartridge-primers. 

7,507  cartridge-shells. 

1  shot- gun  outfit,  except  tools  and  case. 

500  paper  shells. 

12,336  pounds  shot 

219,500  cartridge-wads. 

AMMUNITION  FOR   CANNON. 

30  blank  cartridges,  4.5-inch  gun. 

200  blank  cartridges,  3.2-inch  gun. 

19,303  blank  cartridges,  12-pounder  gun. 

27,536  blank  cartridges,  6-pounder  gun. 

1,715  blank  cartridges,  mountain  howitzer. 

98  combination  fuses. 
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58  metallic  fases. 

966  paper  fuses. 

200  percassioQ  fases. 

257  wooden  fases. 

9,900  poands  canuoa  powder. 

26,500  poands  hexagonal  powder. 

150  poands  meal^  powder. 

400  poands  mortar  powder. 

1,550  electric  primers. 

109,821  friction-primers. 

GLAS8  IX. 

28  aiming  devices. 

83  arm-racks. 

1,041  sharp-shooters'  badges. 

243  bars  for  sharp-shooters'  badges. 

18,756  marksman's  battons. 

2  elevating  bars. 

4  fencing-muskets. 

50  fencing-musket  stocks. 

4  fencing-masks. 

214  halyards. 

3  hydraulic  jacks. 
1,991  marksman's  pins. 

11  marking-rods,  discs,  and  brashes. 
6  rollers. 

14  skids. 

10  shifting  planks. 

150  shot  marks  and  staves. 

161  signal-flags. 

215  streamers. 

2  trunnion  rings  and  keys. 

BRINTON  TARGETS   AND  PARTS. 

35  targets,  complete. 

96  cross-pieces. 

38  frames. 

96  uprights. 

OUSHINa  TARGETS  AND  PARTS. 

22  targets,  complete. 

10  cross-pieces. 

83  frames. 

4  truck-wheels. 

14  floating  targets. 

5  spare  superstructure  for  floating  target. 

16  land  targets. 

5  spare  superstructure  for  land  target. 

12  towing  targets. 

5  spare  superstrqctare  for  towing  target* 
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LAIDLET  TARGEllS  AND  PARTS. 


262 

targets,  complete. 

172 

axles. 

72 

blocks  with  springs. 

18 

braces. 

456 

cross  pieces. 

4 

tisli-plates. 

8 

iish-plate  bolts. 

453 

frames. 

150 

frame  keys. 

4 

half-boxes. 

208 

joarDal-boxes. 

333 

joarnal-box  pins. 

25 

joamal-postd. 

78 

levers. 

108 

lever-blocks. 

318 

nave  boxes. 

265 

pins,  wood. 

166 

rails. 

491 

uprights. 

'       458 

wedges,  wood. 

TEXAS  TARGETS  J 

56 

targets,  complete. 

28 

centers. 

321 

frames. 

300 

keys. 

40 

• 

posts. 

48 

washers. 

PAPER  TARGETS,   TARGET 

40,294 

targets. 

1 

bulPs-eye  bell. 

5,666 

centers. 

586 

frames,  steel. 

819 

frames,  wood. 

16 

frames,  doable,  Wingate. 

10,057,500 

pasters. 

19 

plates. 

10, 022 

sillhonettes,  cloth. 

47, 628 

sillhouettes,  paper. 

18,180 

strings  for  skirmish  target. 

RELOADING  TOOLS  AND  PARTS  OF  SAME. 

40  sets  bench-tools. 

8  sets  hand-tools. 

30  sets  supplemental  tools,  Morse. 

13  anvils. 

20  ball-molds. 

25  brush-wipers. 

24  chargers,  hand. 

3  crimpers,  paper  shell. 

WAB  80— TOI4  in«— >-6 
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3  crimping  and  reloading  dies,  revolver. 
26  crimping  and  reloading  dies,  rifle. 

2  resizing  dies,  revolver. 

47  resizing  dies,  rifle. 

20  drifts. 

36  extractor-pins. 

16  funnels. 

90  gauges,  resizing. 

28  ladles. 

15  mallets. 

12  oil-cans. 

35  priming- tools. ' 

229  priming-tool  pins. 

15  priming-tool  spindles. 

2  priming- tool  spindle-screws. 

4  reloading  pnnclies,  revolver. 

23  reloading  punches,  carbine  and  rifle. 
26  resizing-punches. 

12  sbell-scrapers. 

60  shell-scrapers,  Morse. 

1  strainer. 

69  wiping-rods. 

PARTS  BENCH  RELOADING  TOOLS. 

Resizing-tools  and  parts. 

2  resizing-tools. 

3  rings. 

1  cartridge-head  adjusting-screw. 

115  dies,  lower 

24  dies,  upper,  revolver. 
551  dies,  upper,  rifle. 

1  screw-disc. 

13  spindles 

1  stand. 

2  lever-pins. 

2  lever-pin  screws. 

2  link-pins. 

6  link-pin  screws. 

Assembling  and  crimping  tools  and  parts, 

2  assembling  and  crimx)ing  tools. 

16  dies. 

1  check  lever  spring. 

1  check  lever  spring  screw.  . 

1  shell  rest. 

1  shell  rest  set  screw* 

1  stem,  revolver. 

5  stems,  rifle. 

1  stem -carrier. 

2  stem  lever  pins. 

2  stem  lever  pin  screws. 

3  stem  screws. 
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Powder  charging  tools  and  ^arts. 

1  powder-charing  tool. 

2  chargers  and  dies. 

1  charger  slide  and  screw. 

2  receiv^ers  and  funnels. 
1    receiver  nut. 

4    wrenches. 

Primer-extracting  tools  and  parts, 

4  primer-extracting  tools. 

1  cartridge-holder  i>late. 

98  extractor-pins. 

4  spindles. 

7  8piiidle»8crews. 


Primer-inserting  tools  and  parts. 


1  primer-inserting  tool. 

2  bushings,  revolver. 

3  bushings,  carbine  and  rifle. 

1  bushing  screw. 

2  pinion  levers. 
5  primer-setters. 
2  cjex^tor  pins. 

12  key  pins. 

1  die  wrench. 

1  pin  wrench. 

1  total-length  gauge. 

GALLERY  TOOLS. 

9  ball-molds. 

4  '  melting-ladles. 
4  pouring-ladles. 
4  strainers. 

Glass  X. 

PERTAINING  TO  GLASS  I. 

2  screw  studs,  3.2-inch  rifle. 
1    crank  spring,  Gatling  gun. 

1  oscillator,  Gatling  gun. 

2  tripods  and  oscillators,  Gatling  gun. 

PERTAINING  TO  CLASS  II. 

Parts  artillery  carriages. 


1  ammunition  chest. 
3  bolts  and  nuts. 

2  bow-spring  brakes. 
18  spring  brakes. 

9  bmitoro^f* 
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2  chains  aud  hasps  for  sponge  and  rammer. 

2  earplate  keys  and  i^hains  for  worm  and  staff. 

1  fork  with  pintle  and  axle  clamp. 

12  foot-boards. 

4  foot-board  bolsters. 

16  foot-board  bolts. 

16  foot-board  brackets. 

21  linchpins. 

6  linch- washers. 

32  nails.  * 

1  pintle-hook. 
58  poles. 

8  j[>ole-straps. 

9  'pole-yokes. 
4  rails. 

2  retraction  ropes,  wire. 

8  stay  pins  with  keys  and  chains. 

8  trays. 


4    washers. 
19    wheels. 


FarU  Hotchkiss  gun  carriage. 


1  linchpin. 

1  trannion-cap  pin. 

1  washer  with  ring. 

2  wheels. 


ParU  cavalry  forge-cart. 


2    lever  rods. 
1    shaft 


PERTAINING  TO  CLASS  HI.    . 

Parts  artillery  equipments  and  implementi^ 


1 

bit. 

4 

breast-straps. 

23 

bridle  ornaments. 

392 

brass-plated  buckles. 

658 

iron  roller  buckles. 

28 

collars. 

5 

girths. 

25 

halters. 

12 

halter-chains. 

2 

pairs  hames. 

17 

pole-pads. 

44 

pole-straps. 

9 

rammer  headiu 

45 

rosettes. 

3 

valise  saddles. 

15 

sponge  heads. 

4 

sponge  and  rammer  staves.    ^ 

1 

sponge  aud  rammer  staff-oham 

m 

woolen  sponges. 
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22 

25 

1 

bra88  stirraps. 
stirnip  bars, 
trace. 

5 

6 

111 

trace-ropes. 

irussing-straps. 

whips. 

PERTAINING  TO  CLASS  V. 

Parts  artillery  projectiles. 

300    copper  bands  for  5-inch  rifle  shell. 
200    copper  bands  for  7-inch  howitzer  shell. 
600    base  plugs  for  3.2-inch  shell. 

250  sabots,  10-inch. 

400  tin  straps. 

PEBTAININO  TO  CLASS  VI. 

Parts  Springfield  carbin* 

6  bands. 

28  band  springs. 

286  bridles. 

286  bridle  screws. 

254  breech-block  cap  screws. 

143  bntt-plate  screws. 

279  cam-latch  springs. 

659  ejector  springs. 

709  ejector-spring  spindles. 

127  extractors. 

558  firing-pins. 

254  firing-pin  screws. 

414  front  sights. 

519  front-sight  covers. 

404  front-sight  pins. 

100  guard  Ik)ws. 

2  lock  plates. 

127  mainsprings. 

16  mainspring  swivels. 

6  pistol-grips. 

21  pistol-grip  screws. 

1,044  rear  sights. 

160  rear-sight  base  screws.  * 

12  sears. 

266  sear  screws. 

139  sear  springs. 

12  sear-spring  screws. 

124  side  screws. 

730  stocks. 

24  swivel  bars. 

24  swivel-bar  rings. 

24  tang  screws. 

98  tumblers. 

352  tumbler  screws. 
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Partt  SprinsfieUi  rijit. 

1,  OfW  lower  baDds. 

420  upper  bands. 

240  band  aprioga. 

24  bayonetH. 

6  bayoui^t  <diisps. 

374  bayonet  cl (1,1  p  screws. 

623  breech-block  cap  icrews. 

887  bridles. 

962  bridle  screws. 

10  bntt  plates. 

174  bntt-plat©  screws. 

913  cam  laic b  spriogs. 

2,019  ejector  spriLKa, 

1,937  ejector-spring  spindles. 

475  ejector  studs. 

4, 137  extractors. 

3,313  flrlDgpius. 

556  flriag-piu  screws. 

20  tlritig-|)iii  Nprings. 

1,152  front  NightN. 

2^  front-sight  covers. 

445  froDt-sight  cover  screws. 

1, 104  ^Qt-sight  pius. 

27  gnard  bows. 

136  gaard-bow  nuts. 

532  gaard-bow  swivels. 

62  gaard-bow  swivel  screws. 

25  gaard  plates. 
891  gaard  screws. 
278  haamiers. 
684  hinge  pins. 

3  locks. 

116  lock  plates.  J 

599  main  springs. 

5  mainspring  screws. 

168  mainspring  uwivels. 

644  maioHpring  swivel  rivets. 

27  pistol-grips. 

196  piatol-grip  screws. 

57  ramrod  H. 

23  ramrod  atops. 

1,946  rear  eights. 

196  rear-sight  base  screws. 

534  rear-sight  screws,  front  and  rear. 

26  rod-ba,voni't  heads. 
679  searR. 

1, 106  sear  screws. 

1, 382  sear  springs. 

438  aear-spring  screws. 

1,074  side  screws. 

346  side-screw  washers. 

1,201  stocks. 

361  tang  screws. 

343  UpB. 
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4C  Up  serevrs. 

116  triggers. 

39  trigger  screws. 

911  tumblers. 

1, 779  taiubler  screws. 

Parts  BotchHas  rijl«, 
88    extractora. 
83    mainapriugs. 

Parts  Lee  rifle. 

13  extractors. 

18  extractor  springs. 

IS  firiug'pius. 

810  magazines. 

81  magazine  springs. 

18  niaiuHpriugH. 

18  searsprings. 


Parts  Parker  shotgun. 


6  maiDspriugs. 

6  plungers. 

6  plunger  springs. 

6  tumbler  screws. 


Parts  Spencer  ahot-gm. 


6  cartridge  stop  springs. 

5  cartridge  stop  screws. 

5  firing-ptDB. 

1  firing- pin  spriug. 

4  magazine  springs. 

6  mainsprings. 
6  Bear  sprJDgs. 

10  Bide  plate  screws. 


Parts  Springfield  shot-gun. 


Parts  Golt'g  revolver. 


229  back  straps. 

702  back-strap  screws. 

239  bolts. 

739  bolt  screws. 

304  center-pins. 

267  center-pin  bushings. 

483  center-pio  catch-screws. 

2  ceoter-pio  screws. 

63  cylinders. 

293  (jeotor  heads. 

619  fgeetor  rods. 

290  ejeotor  apringa. 
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260 

ejeutur  tubes. 

624 

ejector-tube  sorftwa. 

IfiS 

flriii^;  pins. 

149 

flring-piD  rivetB. 

4 

frames. 

30 

gates. 

414 

gate-catches. 

73 

gate  catcb  sorewB. 

60 

gate  springs. 

100 

gaards. 

,044 

{{iiard  screws. 

7JS2 

bammers. 

269 

hammer-cam  a. 

122 

hiimmt^r- rolls. 

22 

liamiut<r-roll  rivets. 

420 

bammer  scievs. 

813 

bands. 

629 

band  springs. 

605 

maiuHprin^H, 

305 

muiufipritig  Bcrewn. 

6 

rucoil  plate». 

16 

sear  sprines.     . 

16 

sear-spriog  screws. 

616 

sear  and  stop- bolt  springs. 

173 

sear  and  atop-bolt  spring  screws. 

153 

stop- bolts. 

115 

stop-bolt  screws. 

362 

stocks. 

794 

triggers. 

114 

trigger  screws. 

ParU  Sohojietd,  Smith  *  Weison  revolven. 

6  barrel  catch  springs. 

6  cylinder  catch  screws, 

30  extractors. 

12  extractor  springs. 

2  bamtnera, 

6  hammer  stuilx. 

6  hand  sy>riug». 

6  mainsprings. 

6  pawls. 

6  pawl  springs. 

12  stops. 

12  stop  pins  and  springs. 

€  strain  screws. 

6  swivel  pins. 

10  triggers. 

12  trigger  pins. 

6  trigger  springs. 

ParU  saberg  and  tworde. 

24  mouth  pieces,  cavalry  saber. 

20  scabbards,  cavalry  saber. 

45  scabbards,  musicians'  sword,  steel. 
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PERTAINING  TO  CLASS' YII. 


417 

curb  bits. 

430 

bridle  ornaments. 

7,667 

brass  bar  buckles. 

4,968 

brass  wire  bnckles. 

1,584 

iron  bar  bnckles. 

3,005 

iron  roller  buckles. 

115 

ciucha  straps. 

2,460 

coat  straps. 

484 

curb  straps. 

5,460 

brass  escutcheon  pins. 

25 

girth  straps. 

506 

halter  headstallR. 

995 

halter  bolts. 

1,496 

halter  rin^s. 

758 

halter  squares. 

528 

halter  swivel  rings. 

380 

japanned  nails. 

1,616 

ovals. 

1,976 

brass  rings. 

846 

iron  D  rings. 

589 

iron  rings. 

136 

brass  shields. 

300 

double-spring  lariat  snaps. 

164 

canteen  strap  snaps. 

513 

link  snaps. 

604 

steel  snaps. 

1,395 

saber  belt  snaps. 

637 

saber  belt  slides  and  hooks. 

10 

side  line  chains. 

448 

side  line  fasteners. 

1 

socket  for  guidon  stirrup. 

1,287 

brass  foot  staples. 

3,574 

brass  staples  for  rings. 

29 

stirrup  hoods. 

PERTAINING  TO  CLASS  VHl. 

« 

5,200  cartridge  bags,  3inch  gun. 

100  cartridge  bags,  3.2-inch  gun. 

1, 725  cartridge  bags,  Opoiinder gun. 

1, 900  cartridge  bags,  12-pounder  gun. 

730  cartridge  bags,  12-pouuder  howitzer. 

250  cartridge  bags,  mountain  howitzer. 

450  cartridge  bags,  4.5-inch  gun. 

1, 150  cartridge  bags,  8inch  gun. 

1,016  cartridge  bags,  lOinch  gun. 

50  cartridge  bags,  15-inch  gun. 

400  fuse  plugs,  wood. 

3, 000  gas  checks,  Morse  cartridge. 
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PART  SECOND. 
OLOTH,   ROPE,  TIIRK&D,  ETC. 

15, 529^  yftrds  cotton  clotli. 
lU    jmuiida  cotton  waste. 
4    iiiecea  fiaab  conl. 
GTt^  poundH  sanh  eont. 
21    ))oaDds  braided  kiihIi  cord. 
10    {muuds  marline. 
29!)    iwiiiids  roxtc. 
Hiil^  poundu  thread. 
116|  {Ktunds  twiiie. 

IRONMOSOKRY. 

10    target  aiicborN. 
10    pounds  bradti. 
16, 390    tior»e8lioeH. 
46.1    poiiudit'ii'on. 

1     pound  co])i)ev  nailci. 
1, 6lJ5    poiiuds  hoi'seiilioe  uuiU. 
850    ]>oiindH  iron  ciit-nailx. 
ifOO    padlwtkH. 

'^S^  poiiudn  brans  rivcttt  and  biirrH. 
810    pounds  copper  rivetH  and  burrs. 
119    itouiids  iron  rjvutH  and  burns. 
51j  gross  bratiH  ncrew  pinH. 
140    gross  brass  screws, 
34    gross  iron  screws. 
lOJ  pounds  solder. 
378    pounds  steel. 
17, 22(»    copper  tacks. 

■  44i  pounds  <!0pper  tacks. 
1, 851, 100'  iron  tacks. 

87|^  pounds  imn  tacks. 
Ht  {)Oiiii()s  brass  wire. 
5i  t>onnds  steel  wire, 

LEATHER,  ETC. 

i;i3i  quarts  leatlior  bl;ickin;r. 
08    boxes  iugrediwriis  for  learlier  t)lackiii{r. 
1100    pounds  blaekwas. 

^M  ''O'K-t^'^  bristles. 
Wifi    siilew  bridle  leatlwr. 
23,2.19    pounds  Uaraess  leather. 
131>[  jMiuuds  leather  jtolish. 
3    sheepskins. 


2, 9.12  feet  boards. 

1,5(M»  feet  plank. 

1,()IKI  feef  wantlinj:. 

4ir.^  feet  tiiidH'r. 
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CLEANING,  HEATING,  AND  LIGHTING. 

51  bath  bricks. 

108  corn  brooms. 

14  dusting  brushes. 

5  feather  dusting  brushes. 
201  button  brushes. 

198    button  sticks. 

7  wire  scratch  brushes. 
60    pounds  caudles. 

143    chamois  skins. 

8  boxes  cleaning  material. 
80    cleaning  plates. 

12,400  pounds  coal. 

33  quires  crocus  cloth. 
1, 20CJ  quires  emery  cloth. 

131  (juires  emery  paper. 

3  pounds  lamp-wicking. 

444  ouuces  scouring  material. 

6  pounds  pomade. 

50    pounds  plaster  Paris. 
561^  pounds  rottenstone. 

45|^  quires  sand-paper. 
3, 023    ))Ounds  castile  soap. 
140    pounds  couimon  soap. 
181    pounds  sponge. 
G49    papers  tripoli. 
242J  pounds  whiting. 

MATERIAL  FOR  OFFICE   USB. 

6  halt- boxes  blacking  for  stencil  outfit. 
142    instruction  books. 

•     2    letter- press  brushes. 
17    stencil  brushes. 

1  hektogra])h. 

25    pounds  hektograph  couiposition. 
28    ounces  indelible  ink. 

2  ink  pads  for  marking  outfit. 

1  door  mat. 

14    marking  outfits. 

2  boxes  stencil  paste. 

92  pounds  petroleum  paper. 

50  pounds  sealing  wax. 

21  sets  stencil  outfits. 

7  stencil  plates,  sets. 

1    set  thumb-screws  for  marking  outfit. 

LABORATORY   STORES. 

72    pounds  anlphoric  acid. 

1  gallon  muriatic  acid. 
31    gallons  alcohol. 

84J  pounds  beeswax, 

2  pounds  borax. 

260    pounds  sulphate  copper. 


REPORT  OV   THE  CHIEF  OP  ORDNANCE. 

26  itouuds  clialk. 

1  barret  flour. 

30  ponnclB  glue. 

30  poaiids  bictiromate  potassa. 

30  pounds  chlorate  potassa. 
400  pounds  packing  paper. 

20    poands  tallow.  , 

1, 773^  pounds  Japan  wax. 
5    gallons  whisky. 

OlLa,  PAINl'S,  ETC. 

185  gallons  coal-tar. 

31  quarts  cosmolubric. 
41J  gitllons  Japan  drier. 
83  pounds  lacker. 

10^  gallons  lacker. 

33    pounds  hktup-blai^k.  • 

100    pounds  red  lead. 
Q55    pounds  whit(^^  \vmI. 
12    pounds  LXtniet  lo;:wood. 
3    gallons  castor  oil. 
90j  gallons  cosmoline  oil. 
6, 380    pounds  harness  oil. 
48    gallons  keroHene  oil. 

5  gallons  lard  oil. 
642|  gallons  linseed  oil. 
I0?|  gallons  ncat's-foot  oil. 
476    gallons  neutral  oil. 
609^  gallons  sperm  oil. 

20    gallons  whale  oil. 

20    pounds  jcllow  ixrlire.- 
979    pounds  black  paint. 
2,465    poniids  brown  paint. 

25     pounds  i^reeu  paint. 
691     pounds  lead-color  paint. 
3, 084^  pounds  olive  paint. 

37    pounds  verniillion  i>wnt. 

10    |)ounds  white  paint. 

50    pounds  putty. 
543^gallons  turpentine. 

1  gallon  varnish. 

MISCKLLANEOUS   ABTIOLB8. 

2  nail  bags. 
2  tack  bags. 
2    tool  bags. 

23  powder  barrel.-i,  metal. 

75  powder  barrel-;,  woo<l. 

.  1  <?lfniiiri;i  iiNitcnal  box. 

6  reloading  tool  twsea. 
1  tool-box. 

48    insulator- brackets. 

1    oil-can. 
2U    tiu  cans. 
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1  wliecl-greasc  can  aud  spatula. 
16    cbamois-skin  saber-casos. 

33    chamoisskiii  sword  cases. 

2  auvU  aud  block  chests. 
308    arm-chests. 

6    forge-chests. 
383^  pounds  axle-grease. 
397|  pounds  wheel-grease. 
16    halliards. 
108    insulators. 

MACHINES  AND  PARTS  OF  MACHINES. 


600 

discs. 

1 

crusher  pressure-gauge. 

200 

cylinder  pressure-gauges. 

800 

pressure-gauge  gas-checks. 

1 

front-sight  l^auge,  carbine. 

1 

front-sight  gauge,  rifle. 

•8 

thickness-gauges. 

6 

measuring-points. 

3 

roller-points. 

1 

firing-rest. 

5 

ordnance  stamps. 

TOOLS. 

1 

anvil. 

3 

anvils  and  blocks. 

134 

aprons. 

497 

awls. 

241 

awl-handles. 

35 

patent  awl-handles. 

2 

axes. 

20 

ax-handles. 

11 

bits. 

3 

lead  punching  blocks. 

5 

shoeing-boxes. 

1 

brace. 

321 

brushes. 

3 

buckets. 

3 

buttresses. 

15 

calipers. 

65 

chisels. 

12 

saddlers'  clamps. 

19 

claw  tools. 

11 

clenching-irons. 

57 

compasses. 

3 

countersinks. 

2 

creasers  and  fore  punches. 

31 

iron  creasers. 

14 

wooden  creasers. 

12 

crescents. 

6 

pairs  dies. 

7 

die  stocks. 

1 

drill. 

67 

edge  tools. 
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476 

files. 

24 

h\e  baudles. 

3 

iullens. 

11 

draw-piuj^^en. 

1 

gimlet 

2 

grindstoDes. 

124 

assorted  hammero. 

4 

sledge  hammers. 

o 

hammer  handles* 

1 

hand  barrow. 

4 

hatchets. 

37 

hardies. 

19 

saddlers'  horses. 

1 

jackscrew. 

221 

assorted  knives. 

1 

drawing  knife. 

25 

splitting  knives. 

2 

levels. 

28 

mallets. 

0 

maul  handles. 

12 

armorers*  mills. 

2 

nail  claws. 

6,536 

needles. 

23 

nippers. 

4 

oil  cAns. 

2 

oil  droppers. 

11 

oil  stones. 

1 

sewing  palm. 

3 

pickaxes. 

4 

pickaxe  handles. 

48 

pincers. 

3 

planes. 

2 

pokers. 

7 

pricking  carriages. 

21 

])ricking  wheels. 

19 

pritcliels. 

123 

assorted  punches. 

8 

nail  i)unehes  and  clinch  knives. 

70 

spring  punches. 

4 

rakes. 

998 

rasps. 

1 

reaping  hook. 

3 

riveting  irons. 

22 

rivet  sets. 

58 

rules. 

35 

sandstones. 

8 

saws. 

2 

saw  sets. 

1 

counter  scales. 

1 

platform  scales. 

28 

screw-drivers. 

3 

scythes. 

2 

scythe-snaths. 

5 

scythe-stones. 

19 

shears. 

6 

9boyel6f 
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2  sickles. 

5  slickers. 

23  pairs  magazine  slippers. 

4  spades. 

7  squares.         ^ 

4  taps. 

8  tap-screws. 

13  thimbles. 

5  ticklers. 
49  tongs. 

6  bench-vises. 

14  hand-vises. 

1  wheelbarrow. 

20  wrenches. 


Appendix    4. 


Statement  of  ordnance^  ordnance  stores^  etc.,  distributed  to  the  militia 
from  July  1,  1888,  to  June  30,  1889,  under  sections  1661  and  1667. 

Revised  Statutes  United  States, 

Glass  I. 

4  3-iuch  wrought-irou  gans. 

8  Gatling  guns,  10  barrels,  long,  caliber  .45. 

2  6-pouD(ler  brouze  guns. 

Class  II. 

4  carriages  and  limbers  for  3-inch  guns. 

8  carriages  and  limbers  for  Gatling  guns,  caliber  .45. 

2  carriages  and  limbers  for  6- pounder  bronze  guns. 

4  caissons  and  limbers  for  6poundjer  bronze  guns. 

8  caissons  and  limbers  for  3-inch  guns. 

Glass  III. 

6  fuse  blocks. 

12  fuse  cutters. 
8  fuse  gouges. 

6  fuse  wrenches. 

19  gunners'  heversacks. 

18  gunners'  gimlets. 

16  gunners'  pincers. 

24  handspikes,  trail. 
34  lanyards. 

46  priming  wires. 

18  prolonges. 

10  poles,  spare. 

34  pole-pads. 

16  pole-straps. 

25  paulins,  12  by  15  feet. 

13  pendulum  hausses. 

13  pendulum  hausse  pouches. 

4  pendulum  hausse  seats. 

5  padlocks,  brass,  with  keys,  for  limber  chest. 
22  sets  artillery  harness,  2  horses,  lead. 

37  sets  artillery  harness,  2  horses,  wheel. 

8  coupling  straps,  bridle. 

8  sponge  buckets,  iron. 

13  sponges  and  rammers,  12-pounder  gun. 

^         10  sponges  and  rammers,  10-pounder  ^an, 
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4  spoDp:e8  and  raiDnaers,  O-pounder  guu. 

33  sponges  and  ranimera,  3  inch  rifle. 

G  sponge  covers,  12pounder  gun. 

4  sponge  covers,  Gpounder  gun. 

18  sponge  covers,  3-incli  rifle. 

G  sponges,  woolen,  12-poauder  gun. 

10  sponges,  woolen,  G-pounder  gun. 

18  sponges,  woolen,  3-iticli  rifle. 

5G  tbuinbstalls. 

18  tar  buckets,  iron. 

2C}  tube  pouches. 

21  tow  hooks. 

13  tompions. 

20  vent  covers. 

20  vent  punches. 

13  worms  and  staves. 

44  whips,  artillery. 

24  water  buckets. 

G  bridles,  artillery,  near  horse. 

G  saddles,  artillery,  drivers. 

IMPLEMENTS   FOR   GATLING  GUNS. 

IG  feed  magazines. 

8  gun  covers. 

12  handspikes. 

G  hammers,  riveting. 

G  oilers. 

G  sigh  teases. 

G  screw-^wrrenches. 

G  wiping-rods. 

Classes  W  and  V. 

20  10-inch  shot. 

30  lOinch  shell. 

40  12-pounder  canister,  filled  and  fixed. 

200  3  inch  Absterdam  shell,  time  fuse. 

100  3-inch  Hotchkiss  percussion  shell. 

50  3inch  Hotchkiss  time-shell. 

30  3inch  Hotchkiss  canister,  fixed. 

150  3  inch  Hotchkiss  canister. 

Class  VI. 

7, 466  Springfield  rifles,  caliber  .45. 

GO  Springfield  cadet  rifles,  caliber  .45. 

2  Springfield  rifles,  officers'  model,  caliber  .45. 
G41  Springfield  carbines,  caliber  .45. 

3  i  2  Colts'  revolvers,  cali  ber  .45. 

53  officers'  swords. 

149  non-commissioned  officers'  swords. 

3  musicians'  s words. 
182  sabres,  light  artillery. 
525  sabres,  light  cavalry. 
232  sabres,  cavalry  officers. 
132  bayonets. 
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Class  VII. 

(),  810    combiuation  screw-drivers. 
G,  797    headless  shell  extractors. 

HORSE  EQUIPMENTS  FOR  CAVALRY. 

655  curb-bridles,  cavalry. 

315  pairs  spurs. 

325  pairs  spur  straps. 

737  cavalry  saddles,  leather. 

166  artillery  saddle-blaukets. 

300  cavalry  saddle-blankets. 

JOO  saddle-cloths,  officers'. 

12  saddle-cloths  for  general  staff  officers. 

219  halters  and  straps. 
5  back-straps,  front. 

5  back-straps,  rear. 

220  horse  brushes. 
140  nose  bags. 
220  currycombs. 

6  hair  girths. 

5  curb  bits. 
10    curb  straps. 

60  saddle  coat  straps. 

60  bridle  reins. 

80  canteen  straps,  cavalry. 

6  stirrups,  hooded. 
6 ,  stirrup  straps. 

10  cincha  straps. 

4  stirrups,  with  hood  and  socket. 

4  housings  for  brigadier-geueraPs  saddle. 

1  housing  for  major-generaPs  saddle. 

12  brow  bands  and  ornaments. 

INFANTRY  EQUIPMENTS. 

9,487  bayonet  scabbards. 

2,847  blanket-bags. 

2,847  pairs  blanket-bag  shoulder  straps. 

2,917  pairs  coat-straps. 

8,198  canteens  and  straps. 

351  cartridge  belts  and  plates. 

8,929  cartridge  boxes. 

1,151  cartridge  belts,  woven. 

9,808  gun  slings. 

2,973  haversacks  and  straps. 

8,135  waist  belts  and  i)lates. 

1,400  waist  belts. 

425  waist  belt  plates. 

76  waist  belts  and  plates,  non-commissioned  officers'. 

39  shoulder  belts  and  plates,  non-commissioned  officers'. 

142  frogs,  sliding. 

11  sword  belts  and  plates,  non-commissioned  officers'. 
1,100  meat  cans. 

750    tin  cups. 
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2,250  knives. 

1,250  forks. 

1,250  spoons. 

500  canteen  corks  an<l  chains. 

150  cartridge  boxes,  No.  2,  caliber  .50. 

500  cartridge  belt  plates. 

75  cartridge  belts  with  buckle. 

ARTILLERY  ACCOUTERMENTS. 

548  artillery  saber  bolts  and  ])latea. 

CAVALRY  EQUIPMENTS. 

451  carbine  slings. 

340  carbine-sling  swivels. 

309  pistol  bolsters. 

150  pistol  cartridge-poudies^cap  |K)uc5he.s). 

465  saber  belts  and  plates. 

100  saber  knots. 

100  saber  attach  ments. 

181  sword  belts  and  plates,  officers'. 

•  100  snap-hooks. 

Class  VI 11. 

550  blank  cartridges,  12-pounder.  gun. 

850  blank  cartridges,  6))ounder  gun. 

2, 300  blank  cartridges,  3- inch  rifle. 

763, 000  rifle  ball  cartridges,  caliber  .45. 

661, 000  rifle  ball  cartridges,  caliber  .50. 

6,000  rifle  ball  cartridges,  caliber  .45,  '*  Morse.'' 

233, 000  rifle  blank  cartridges,  caliber  .45. 

37, 000  rifle  blank  cartridges,  caliber  .50. 

34, 000  carbine  ball  cartridges,  caliber  .45. 

1, 000  carbine  blank' cartridges,  caliber  .45. 

18,900  revolver  ball  cartidges,  caliber  .45. 

7, 000  revolver  blank  cartridges,  caliber  .45. 

60,000  round  balls  (140  grains),  caliber  .45. 

60, 000  cartridge  primers. 

27, 200  friction  primers. 

500  fuses,  time,  paper. 

20  fuse  plugs,  time. 

600  fuses,  Bormann. 

600  cartridge-bags,  3-inch  gun. 

600  pounds  cannon  powder. 

1, 100  pounds  mortar  powder. 

60  pounds  small-arms  powder. 

Miscellaneous. 

386  arm-chesis. 

14  boxes  cleaning  materials. 

169  chamois-skin  cases. 

481  jointed  ramrods. 

520  marksmans'  buttons. 

702,000  pasters. 
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3, 575 .  paper  targets. 

150  centers  for  paper  targets. 

115  sharp-shooters'  badges. 

6, 847  wiping-rods,  wooden. 

20  wire  scratch-brashes. 

2  dies  (2  pieces)  405-grain  ballet 

.  7  sets  hand  reloading  tools. 
2  sets  bench  reloading  tools. 

PARTS  OF  SPRmaFIELD  RIFLE,   CALIBER  .45. 


90 

bridles. 

160 

bridle-screws. 

50 

breech-blocks. 

70 

breech-block  cap  screws. 

'   28 

butt  plate  screws. 

20 

bayonet  clasps. 

20 

bayonet-clasp  screws. 

200 

cam-latches. 

300 

cam-latch  springs. 

605 

ejector  springs. 

430 

ejector-spring  spindles. 

320 

extractors. 

10 

ejector  studs. 

320 

front  sights. 

300 

front-sight  covers. 

300 

front-sight  cover  screws. 

220 

front-sight  pins. 

100 

front-sight  rivets. 

3,080 

firing-pins. 

250 

firing-pin  screws. 

100 

guard-bow  nuts. 

270 

guard-bow  swivels. 

250 

guard-bow  swivel  screws. 

20 

guard-bow  swivel  rivets. 

100 

guard  screws. 

320 

hammers. 

25 

hinge-pins. 

100 

lower  bands. 

25 

lock  plates. 

180 

mainsprings. 

170 

mainspring  swivels. 

180 

mainspring  swivel  rivets. 

470 

rear  sights. 

150 

rear-sight  joint  pins. 

101 

rear-sight  slides. 

50 

rear-sight  bases. 

200 

rear-sight  base  screws. 

100 

rear-sight  base  springs. 

100 

rear-sight  slide  springs. 

150 

rear-sight  slide  spring  rivets 

60 

ramrods. 

150 

rear-sight  leaves. 

550 

sears. 

100 

sear  screws. 

120 

sear  springs. 
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120  sear-apriD^;  screwa. 

400  aide  sir.'vvs. 

60  side  scKMv  washers. 

343  spriDg  vises. 

165  Btochs,  complete. 

108  stocks  (wood  part). 

692  tuQ)  biers. 

800  TuBiblt-r  screws. 

1,354  tuiubler-puuclie». 

190  taog  screws. 

100  thumb  pieces. 

130  upper  bamlH,  complete. 

50  trij,'ger.s. 

58  trigger  screws. 

PARTS  OP  SPHINOPIKLD  RIPLU,  OALIBEB  JKO. 

200  bayonet  clasps. 

200  bayoQet-claHp  pcrews. 

400  ciKiiOutch  Hpriiigs. 

300  firiugiiins. 

200  firiug  pin  stircwa, 

150  binge  pine. 

200  gaard  screwa. 

250  guard-bow  imts. 

80  bammers. 

100  ramrods.  * 

200  rear  sightj^. 

100  rear-sight  joint  screws. 

50  rear-aight  leaf  wrews, 

100  searMcrewM. 

100  soar  .spring  screws. 

200  stocka  (wood  piirt). 

100  tumblera. 

75  tumbler  screws. 

200  trigger  screws. 

250  upper  band  screws. 

200  tips. 

100  tang  screws. 

100  bridle  screwa. 

160  lock  'plates. 


4    axes,  felling. 

4    shovels,  long- handled. 

4    pick-axes,  handled. 
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Statement  of  ordnance^  ordnance  stores^  etc.^  distributed  to  colleges  from 
July  1, 1888,  to  June  30, 1889,  under  section  1225,  Revised  Statutes  of 
the  United  States^  as  amended  by  act  approved  July  5, 1876. 

Oi2ass  I. 

1    G^tling  gun,  10  barrels,  long,  caliber  .45. 
13    3-inch  wronght-iron  gans. 

Class  II. 

15    carriages  and  limbers  for  3-inch  gans. 
1    carriage  and  limber  (metallic)  for  Gatling  gan,  caliber  .45 

Class  III. 

13  gunners'  haversacks. 

13  handspikes,  trail. 

26  lanyards. 

15  priming  wires. 

13  paulins,  12  by  15  feet 

26  sponges  and  rammers,  3-inch  rifle. 

26  sponge-covers,  3-inch  rifle. 

26  thumbstalls. 

13  tube  pouches. 

13  vent  covers. 

13  tompions,  3-inch. 

6  pendulum  hausses. 

6  pendulum  hausse  seats. 

6  pendulum  hausse  pouches.  , 

1  set  artillery  harness,  2  horses,  wheel. 

IMPLEMENTS  FOB  GATLING  GUN. 

2  feed  guides. 

1    hopper  for  feed  guides. 
4    feed  magazines. 

Class  IV. 

1  3-inch  Hotchkiss  shell,  time  fuse. 

1  3-inch  Ilotchkiss  shel],  percussion  fuse. 

1  3-iucli  Hotchkiss  case  shot. 

1  3inch  Hotchkiss  c<auistcr. 

1  3-inch  Hotchkiss  percussion  shell,  sectional. 

1  3-inch  Hotchkiss  case  shot,  sectional. 
86 
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Class  VI. 

1, 233  Spriugtield  cadet  rifles,  caliber  .45. 

21  nou-commissioued  officers'  swords. 

30  light  cavalry  sabers. 

Class  vn. 

1, 238  bayonet  scabbards. 

1 J  23$  cartridge  boxes. 

1, 178  waist  belts  and  plates. 

30  saber  belts  and  plates. 

15  sword  belts  and  plates,  noncommissioned  officers'. 

8  frogs,  sliding. 

1, 233  he£^less-sbell  extractors. 

1 ,  233  screw-drivers. 

1 ,  233  wooden  wiping  rods. 

Class  VIII. 

250  blank  cartridges,  12-pounder  gnu. 

400  blank  cartridges,  lO-ponnder  gun. 

600  blank  cartridges,  6-pound(T  gun. 

1,550  blank  cartridges,  3-inch  rifle. 

47, 000  carbine  ball  cartridges. 

39, 000  carbine  blank  cartridges. 

7, 000  rifle  ball  cartridges. 

2, 000  carbine  bullets,  caliber  .45. 

2, 000  round  balls,  caliber  .45. 

4, 000  cartridge  primers. 

8, 700  friction  primers. 

1  3-inch  time  fuse. 

1  34nch  percussion  fuse. 

1  3-inch  time  fose,  sectional. 

1  34nch  i)ercussion  fuse,  sectional. 

'    25  pounds  small-arms  x>owder. 

Class  IX. 

278  paper  targets,  elliptical,  A. 

167  paper  targets,  elliptical,  B. 

20,200  pasters,  white. 

19, 000  pasters,  black. 

500  centers  for  paper  targets,  A. 

500  centers  for  paper  targets,  B. 

1  set  bench  reloading  tools. 

1  target,  sliding,  Brinton,  vertical,  6  by  6  inchea. 

Class  X. 

100  front  sight  covers  for  Springfield  rifle,  caliber  .45. 

248  tumbler  punches  for  Springfield  rifle,  caliber  .45. 

66  spring  vises  for  Springfield  rifle,  caliber  .45. 

TOOLS,  etc/ 

66  arm-chests. 


Appendix   6. 


Statement  of  ordnance  stores  issued  to  tlks  Executive  Departments  during 
the  year  ended  June  30, 1889,  under  the  provisions  of  the  a>ct  of  March 
3,  1879. 

TO  THE  TREASURY  DEPARTMENT. 

12  Springfield  carbiues. 

12  cartridge  boxes. 

12  waist  1^1  ts  aud  plates. 

500  carbine  ball  cartridges,  reloading. 

200  revolver  ball  cartridges,  reloading. 
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Beport  of  action  Uilcen  under  the  act  of  March  ;^,  1S81,  during  the  finical 

year  ended  June  30,  1889. 

80LI>  TO  J.   W.   FUAZIEK. 

% 

600,000    percussion  caps,  regulation,  from  broken-up  ammunition,  at  30 

cento  per  thouBand w |180. 25 

SOLD  TO  WINCHK8TER  REPEATING   ARMS  COMPANY. 

2, 241, 200    peronssion  caps,  regnlation,  at  30  cents  per  thousand 678. 06 
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SHOWING    STATIONS  AND   DUTIES   OF  THE   OFFICERS  OF  THE   ORD- 

NANCE  DEPARTMENT  ON  OCTOBER  1,  1889. 


Bank  and  name. 


HBIOAOnEB-OKNKBAL. 


Stephen  V.  Ben6fc. 


COLONRLB. 

1.  T.  G.  Baylor,  Ijrevet.  . 

2.  J.M.Whittomore 

3.  A.R.Baffington 

LI  KUTKX  AHT-COLONKLS. 

1.  D.  W.  Flagler,  brevet . 


2.  A.Monlecai,  brevet 


3.  P. H.Parker, brevet. 


4.  J.  P.  Farley 


MAJORS. 


1.  L.  S:  Babbitt. 


2.  W.A.Maryo 

9.  I.  Arnold,  Jr 

4.  (;.  Comly 

6.  J.  R.  McGinnesH,  brevet . . 

6.  G.  W.  McKee,  brevet .. . 

7.  F.  H.  Phipiis 

8.  J.  W.  R«my 

9.  J.  A.  Kre8H,  brevet 

10.  O.  £.  Miohoella,  brevet . 

CAPTAIKB. 

1.  C.B.I>nt(on 


Chief  of  Ordnance. 


Commandinf;  the  Rock  Island  Arsenal. . . 

Commanding  the  Watervliet  Arsenal 

Commanding  the  National  Aimory 


Commanding  the  Frankford  Arsenal, 
and  I^resident  of  Board  for  Testing 
Rifled  Cannon,  eto. 

Commanding  the   New  York   Arsenal, 
I'resident    of   the  Ordnance   Board, 
member  of  Board  for  Testing  Rilleil 
Cannon,  etc..  and  memberof  the  Board 
of  Ordnance  and  Fortitication. 

Commanding  the  Watertown  Arsenal, 
and  member  of  Board  for  Testiug 
RifliKl  Cauuon,  etc. 

Member  of  the  Ordnance  Board,  and 
member  of  Ikmrd  for  Testiug  Rilleil 
Cannon,  etc. 


Commandinc  the  San  Antonio  Arsenal, 
and  Chief  Ordnance  Oflicer  Depart 
ment  of  Texas. 

Commanding  the  Benicia  Ars<tnal 

Commanding  the  Fort  Monroe  Arsenal., 

Commanding  the  Colambia  Arsenal 

A  ssinrant,  Rock  Inland  Arsenal 

Commanding  the  A11e;;heny  Arsenal 


2.  J.  G.Bntler . 

3.  C.Bryant 

4.  A.  L.  vamey. 
.«>.  J.  <;.  Clifford. 

J.E.  Grwr... 


C. 


7.  J.  Pitman 


8. 
9. 


Commanding  ttie  IT.  8.  Powder  Depot. .. 
(Jommundine  the  Angnsta  Arsenal.. . 

Assistant.  Benicia  Arsenal 

Commanding  the  Kennebec  Arsenal. . 


On  duty  nnder  the  Interior  Department. 


Commanding  the  St.  Lonis  Powder  Depot. 

ARsistant,  Frankford  Arsenal 

Asflistant,  Wati'rtnwn  Arsoual 

A  Hsistant,  National  A  rmory 

Member  of  the  Ordn.ince  Board,  nntl 
member  of  Board  for  Testing  Rilled 
('nunon,  etc. 

Commanding  the  Fort  A.  Lincoln  Ord- 
nance Depot,  and  Chief  Ordnance  Otti- 

c^'r  Department  of  Dakota 

C.  Shnh-r AnHistant,  "Watoivliet  Arsenal 

H.  Mulcalfe IiiHtni<>tor  of  Onlnanconnd  (runner}*  U. 

S.  Military  Ai>nd(>my. 

10.  C.S.Smith j  Pnncipal  assistant  in  (he Ordnance Bu- 

•      T'ejui. 

11.  S.E.Blnnt I  Asaistant,  National  Armory 


Washington,  D.  C. 


Rock  Island.  111. 
West  Troy.  N.  Y. 
Springfleld,  " 


Philadelphia,  Pa. 


Governor's  Island,  New  York 
City.    P.O.Box,  1449. 


Watertown,  Mass. 


Governor's  Island ,  New  York 
City.     P.O.  box  1449. 


San  Antonio,  Tex. 


Benicin,Cal. 
Fort  Monroe,  Va. 
Columbia,  Te::n. 
Rock  Island,  111. 
I*ittsbnrgh,  Pa. 
Dover,  a.  J. 
Augosta,  Oa. 
Benicia,  Cal. 
Angnsta,  Me. 


Geological    Survey,    TTaah- 

ington,  D.  G. 
Jefferson  Barracks,  Mo. 
Philadelphia,  Pa. 
Watertown,  Mass, 
Sprinirfleld,  Mass. 
Governor's  Island,  New  York 

City.    P.  O.  box  1449. 

Fort  A.  Lincoln,  Dak. 


West  Trov,  N.  Y. 
West  l»oint,  N.  Y. 

Washington,  D.  C. 

Springfield, 


00 
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SHOWING  STATIONS  AND    DUTIES    OF    THE   OFFICERS    OF    THE   ORD- 
NANCE DEPARTMENT  ON  OCTOBER  1,  ld8D— Coutiuued. 


Bank  and  nurae. 


CAPTACiB— oontinaed. 


2.  F.  Heath 

13.  D.  M.  Taylor 


14.  D.  A.  Ljle 


15.  J.  Rockwell,  jr 
IG.  J.  C.  Ayres 


17.  M. W.Lyon 


18.  C.W.  Whipple 


19.  A.ll.Rusaell. 


20.  B.Bimie,Jr 


21.  I.MacNutt  .... 

22.  C.  C.  Monriflon 


23.  F.  ISaker 

24.  O.B.  Mitchaui. 


FIU8T  LIBUTKNAlfTS. 


1.  ILD.Borap 

2.  L.L.Bruft  . 

3.  C.H.  Clark. 


4.  William  Cioxier 


5.  W.B.  Gordon.. » 

Q.  F.£.Hobba 

7.  D.  A.  Howard  .... 

&  H.E.  Staart 

0.  J.  Walker  Ben6t 


10.  W.W.Gibwm, 


11.  E.  B.  Babbitt. 

12.  O.  M.  Llasak 


OROXAlfCB  8T0RB-KBRPKRS. 

Oaptaint. 


A.  S.  M.  Morgan 
W.  H.  Rexford . . 
M.J.tirealiah.. 
V.McNally 


Dnty. 


Assistant,  Watervliet  Arsenal 

On  special  duty  in  the  office  of  the  Ad- 
jntant-Genoral. 

Member  of  Board  on  Life-saving  Appa- 
ratus, etc.,  under  the  Secretary  of  the 
Treasury,  and  on  duty  with   U.    S. 
Commission  to  the  Pans  Exposition. 

Assistant,  Itook  Island  Arsenal 

Assistant,  Ordnance  Board 


Commanding  the  Cheyenne  Ordnance 
Depot,  and  Chief  Ondnance  Olhcer  De- 
partment of  the  Platte. 

Commanding  the  Fort  Leavenworth  Ord- 
nance Depot,  and  Chief  Ordnance  Offi- 
cer Department  of  the  Missouri. 

On  foundry  duty 


On  duty  in  the  office  of  the  Chief  of  Ord- 
nance. 

Assistant,  Watervliet  Arsenal — 

Assistant  to  the  Ordnance  Board,  and 
Recorder  of  the  Board  of  Ordnance 
and  Fortification. 

Assistant,  Frankford  Arsenal 

Assistant  Instructor  of  Ordnance  and 
Gunnery,  U.  S.  Military  Academy. 


MiUtary  attach* 

Assistant,  Watervliet  Arsenal 

Commanding  the  Vanconvor  Uarraclcs 
Ordnance  Depot,  and  Chief  Ordnance 
Officer  Department  of  the  Coininbitw 

On  duty  in  the  office  of  the  Chief  of  Ord- 
nance (in  Europe). 

Assistant,  Watervliet  Arsenal — 

On  f o n  n dry  duty 

do 

do 

On  duty  in  the  office  of  the  Chief  of  Ord- 
nance. 

Assistant  to  the  Ordnance  Board,  etc  — 


Assistant,  National  Armory  .  . 
Assistant,  Watervliet  Arsenal. 


On  dnty,  Allegheny  Arsenal 

On  dnty,  Indianapolis  Arsenal 

On  dnty,  Augusta  Arsenal 

On  dnty  in  the  office  of  the  Chief  of  Ord- 
niuice. 


Address. 


West  Troy,  N.  Y. 
Washington,  D.  C. 

27  Ave.  de  le  Bonrdonnais, 
Paris,  France. 


Rock  Island,  111. 
Grovernor's  Island,  New  York 

City.    P.O.  Box  1449. 
Cheyenne,  Wya  Ter. 


Fort  Leavenworth,  Kans. 


20  Market  Square,  Room  54, 

Providence,  R.  L 
Washington,  D.  C. 

West  Troy,  N.  Y. 
Governor  IS  Island,  NewYork 
City.    P.O.  Box  1449. 

Philadelphia.  Pa. 
West  Point,  N.  Y. 


Legation— Paris,  France. 
West  Troy,  N.  Y. 
Vancouver  Barracks,  Wash. 
Ter. 

Washington,  D.  C. 

West  Troy,  N.Y. 
South  bethlttliem,  Pa. 
Providence.  R.  I. 
StaUon  G,  Pliiladelphia,  Pa. 
Washington.  D.  C. 

Governor's  Island,  NewYork 

City.    P.O. Box  1449. 
Springfield,  Mass. 
West  Troy,  N.  Y. 


Pittsburgh,  Pa. 
Indianapolis,  Ind. 
Augusta,  Ga. 
Washington,  D.  C. 
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REPORT  OF  THE  PURCHA8ISO  OFFICERS  OF  THE  ORDNANCE  DEPART' 
MENT,  SHOWING  THAT  SMALL  PURCHASES  CAN  NOT  BE  MADE  AS 
ADVANTAGEOUSLY  BY  ADVERTISISG  AS  IF  PERMITTED  TO  BE  MADE 
IN  OPEN  MARKET,  IN  IHE  MANNER  COMMON  AMONG  BUSINESS 
MEN 


Ordnancr  Office,  Wak  Drpaktmrnt, 

Waahinglon,  />.  f;.,  Oclober  12,  1888. 

Sir:  The  Chief  of  Ordnance  hoH  recomnionded  that  section  '^709  of  the  Revised 
Statntes  shall  not  apply  t-o  pnrrhases  of  supplies  of  less  value  than  $200,  and  he  re- 
questB  that  yon  will  luakt^  report  baseil  on  your  exi)ericuce  iu  making  small  23urcha8e8 
by  the  present  method  of  advertising  for  )>ropo8al8. 

It  hivs  been  stated  that  th(\se  small  purchases  can  not  be  made  as  economically  by 
the  present  method  as  by  resort  to  open  market  parchase,  and  moreover  that  the  re- 
sponsible business  houses  which  furnish  acceptable  materials  in  man}'  cases  refuse  to 
make  bids  nnder  advertisements  for  small  orders,  being  unwilling  to  incur  the  tronble 
and  the  formality  the  present  system  requires,  and  that  when  indnced  by  personal 
requests  to  send  in  proimsals  they  are  generally  above  the  prices  at  which  they  offer 
to  sell  like  supplies  over  their  counters  for  cash. 

He  requests  that  you  will  give  your  experience  in  the  matter  and  generally  submit 
any  evidence  you  possess  or  arguments  yon  may  have  to  offer  as  to  why  the  open 
market  pnrchase  of  small  quantities  of  supplies  would  be  more  advantageous  to  the 
Unit-ed  States  than  by  ])urchasing  them  nnder  advertisement  as  now  practiced. 

Where  it  is  practicable  to  give  facts  and  figures,  please  do  so. 

He  requests  that  you  will  please  forward  your  reports  on  this  subject  with  the  least 
practicable  delay. 

It  is  proposed  to  submit  these  reports  to  Congress  in  asking  the  exemption  of  small 
purchases  from  the  operation  of  existing  laws. 
Respectfnlly,  your  obedient  servant, 

William  Crozibr, 
Lieutenant  Ordnance  Department ,  U.  S.  Army, 

The  Commanding  Officer. 


Report  on  present  methods  of  procuring  supplies  for  the  Ordnance  Department  (in  reply  to 

circular  of  Chief  of  Ordnance^  dated  October  1»2,  lb88). 

Frankfurd  Arsknal, 
Philadelphia,  Pa,,  Norember  .'>,  188a 

Under  existing  regulations  supplies  and  materials  for  the  Ordnance  Department 
are  purchased  by  two  methods. 

First,  Upon  formal  written  contracts  matie  npon  proposals  received,  in  I'eply  to 
newspaper  advertisement  of  thirty  days.  These  contracts  cover  a  fiscal  year,  or  the 
unexpired  portion  of  the  same  remaining  at  the  time  the  appropriation  acts  are 
passed.  These  contracts  are  made  to  cover  &11  the  articles  required  lor  specific  known 
work,  and  all  articles  that  experience  suggests  ma^  possibly  be  required  for  emer- 
gencies and  possible  work,  and  are  for  such  quantities  of  each  article  as  the  Govern- 
ment may  require,  more  or  less,  to  be  delivered  at  such  time  as  they  may  be  required 
during  the  year. 

Second.  By  informal  special  contracts,  under  proposals  invited  b^  circular-letter 
advertisement  of  from  ten  to  thirty  days,  for  immediate  delivery  of  artioles  the  ne- 
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oessity  for  whioh  was  not  fureseen  when  the  aiiunalcoutracts  at  the  beginning  of  the 
year  were  uiade ;  nsualiy  for  emergencies  and  unexpected  work. 

Note. — A  thinl  method  called  emergency  purchases  in  open  market  is  contem- 
plated bat  not  practiced.  The  objections  to  this  method  made  by  accounting  officers 
in  Washingtoni  the  difficulties  thrown  around  it,  and  the  delay  of  writing  to  the 
Chief  of  Ordnance  to  obtain  permission,  and  then  of  issuing  circular  advertisements 
for  proposals,  are  sach  that  the  second  method  is  rarely  less  objectionable,  no  matt-er 
what  the  emergency. 

FirBl  method. — Much  has  been  accomplished  in  the  way  of  simplifying  and  reducing 
the  labor,  difficulties,  and  evils  of  carrying  out  this  method  by  receiving  the  bids  on 
uniform,  carefully  prepared  printed  catalogues,  containing  instructions  and  expla- 
nations to  bidders.  Notwithstanding  this,  the  labor  involved  in  the  method  is  stul 
enormous.  The  variety  of  articles  required  in  connection  with  manufactures,  tools, 
machinery,  bnildinjo;  work,  and  repairs  is  great.  There  were  2^58:^  separate  items  on 
the  catalogue  at  this  arsenal  this  year ;  96  proposals  were  received,  and  75  contracts 
made  (5  copies  of  each).  Placing  the  average  number  of  bids  on  each  item  at  six 
(estimated),  it -made  16,402  bids  to  b»  considered. 

The  labor  connected  with  this  work,  up  to  the  completion  of  the  contracts,  re- 
quired the  services  of,  say,  six  clerks  and  foremen  nearly  three  months. 

KVIL8  OF  THE  FIRST  METHOD. 

(1)  Specifications  for  quality  and  other  matters  must  be  determined  a  long  time  be- 
fore the  brticles  are  wanted.  The  work  is  great  and  must  be  deputed  to  subordinates. 
It  can  not  receive  the  close  scrutiny  of  an  officer  that  is  desirable.  It  is  not  like 
waiting  till  an  article  is  reqnired;  having  an  officer  see  the  necessity  for  it,  see  ex- 
actly what  is  wanted,  and  purchase  accordingly.  The  si>ecifications  must  be  exact,, 
uniform,  and  bidders  must  conform  thereto  exactly  in  order  that  bids  may  be  even  for 
comparison.  The  result  is  that  articles  not  suitable  are  purchased  and  loss  results. 
The  magnitude  of  this  evil  can  not  be  fully  described,  except  at  great  length,  but 
will  be  appreciated  by  business  men  without  explanation.  (This  evil  does  not  apply 
to  the  regular  supplies  for  known  work.  It  does  apply  to  most  of  the  uiiscellaneons 
articles  for  possible  or  probable  work,  and  it  covers  probably  80  per  cent,  of  the  ar- 
ticles on  the  catalogue.) 

(2)  The  papers,  business,  and  clerical  labor  in  connection  with  the  system  are  so 
great,  and  so  crowded  into  one  period  of  the  year,  so  as  to*be  beyond  the  grasp  and 
comprehension  of  the  officer.  It  must  be  run  by  subordinates,  on  a  system,  and  can 
not  receive  the  scmtiny  desirable.  The  result  is  a  tendency  to  get  the  papers  in  such 
form  that  they  will  pass  the  scmtiny  of  accounting  officers,  and  to  lose  sight  of  pur- 
chasing to  the  advantage  of  the  Government  and  the  work,  which  should  be  the  prime 
object.    This  evil  is  not  slight. 

(3)  This  system  is  practically  what  is  known  as  *' gambling  in  futures"  on  many 
articles.  The  market  prices  will  fluctuate  during  the  year.  Tlie  dealer  knows  this, 
and  unless  he  is  so  venturesome  as  to  be  unsafe,  in  order  to  insure  himself,  he  must 
make  a  price  higher  than  the  probable  average  price,  and  tho  Government  loses.  If 
ths  price  goes  np  he  sometimes  accepts  the  loss  quietly,  but  more  often  accepts  it  as 
Government  oppression.  Supplies  are  obtained  with  vexatious  delays  and,  if  he  can 
effect  it,  below  standard  of  quality,  and  the  (Government  reaps  part  or  all  the  loss. 
If  the  price  goes  down  the  dealer  reaps  all  the  profit. 

(4)  Many  tools,  machines,  and  many  other  articles  are  patented,  or  for  other  reasons 
can  be  furnished  by  one  person  only.  This  is  known ;  bids  are  useless,  and,  to  the 
public,  foolishness.  This  brings  contempt  on  the  method  and  on  the  officer  who 
employs  it.  This  can  be  borne,  1i)nt  its  tendency  is  to  doter  the  best  dealers  from 
bidding,  and  to  lead  others  to  feel  that  the  officer  is  not  a  shrewd  business  man,  and 
to  try  to  take  advantage  of  him  in  dealings. 

(5)  Notwithstanding  the  efforts  to  simplify  the  business  of  the  system  to  bidders 
through  the  catalogues  mentioned,  and  in  other  ways,  it  is  still  complex.  The  con- 
tracts (5  copies)  and  their  forms,  bonds,  and  requirements  are  formidable  to  them. 

Oft«n  important  flrms  have  their  fixed  system  of  doing  business,  which  can  not  be 
made  to  coifform.  The  amonnt  of  business  is  small  and  tho  formalities  great.  These 
objections,  but  especially  the  evils  described  under  3,  and  some  of  those  under  I  and 
4,  deter  the  best  dealers  from  bidding,  and  deprive  the  Government  of  an  important 
advantage  and  privilege.  At  Rock  Island  I  felt  this,  andcould  citecases.  Here  I  have 
not  much  acquaintance,  except  with  those  who  do  bid  and  enter  into  contract,  and 
can  not  cite  cases,  but  know  the  objection  described  exists.  It  not  only  causes  loss, 
but  involves  a  worse  evil.  Its  tendency  is  to  relegate  the  furnishing  of  Government 
supplies  to  '*  dealers  in  Government  supplies.^'  Some  of  these  are  fair  dealers  and 
tome  are  not.  It  is  not  too  harsh  to  say  that  some  of  them  constitute  a  ^'  ring,''  and 
speculate  on  these  supplies.  They  are  acquainted  with  all  Government  methods,  give 
low  bids,  and  make  it  uncomfortable  for  the  officer  if  he  rejects  them.    They  force 
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upon  him  as  poor  aud  cheap  an  article  as  pomihlt*,  know  hisnoceasitiea^  thatbiB  work 
will  not  admit  of  the  delay  of  rejection  and  ^oing  into  o|>en  market  to  parchaae 
(often  to  have  articles  mauofactured) ;  endeavor  to  come  in  contact  with  foremen 
aud  iuHpecton*,  and  to  further  their  own  intcrejits  at  the  expense  of  the  GkivenimeaL 
General  remark, — The  principal  evils  are  those  described,  or  resalting  from  what  has 
been  8tate<l  nnder  1,  2,  4,  and  5.  Thest*  would  in  my  judgment  bo  almost  entirely 
removed  by  the  plan  proposed  by  the  Chief  of  Ordnance  in  his  circular  letter  of  Oc- 
tober 1*^ — that  uf  permitting  the  purchase  in  o]ien  market  of  afticles  costing  less 
thun  ^'*JUO  when  tbe  interests  of  the  Government  demanded  it. 

EVILS  OF  THE  SECOND  METHOD. 

(6)  Under  the  second  method  some  of  the  above  difficulties  are  removed,  and  oth- 
ers c(»mc  in.  Generally  the  article  is  required  immediately.  Under  the  system  it 
requires  from  iifteen  to  forty  da^'s  to  go  thniugh  all  the  required  forms  and  procure 
it.     In  the  mean  time  work  is  delayed  and  loss  incurred. 

(7)  This  methoil  is  often  an  expensive  one.  I  apiK*nd  hereto  a  sample  lot  of  pa^ieTS 
ref^uircd  for  such  a  purchase.  The  estimated  cost  of  stationery,  postage,  and  clencal 
labor,  and  other  exi>enses  for  getting  ready  to  make  such  a  purchase  is  as  follows: 

For  issuing  circular  advertisement  to  ten  bidders : 

Clerical  labor ^ $3.25 

Superintendent 50 

Stationery — 25  circulars,  25  envelopes  (large),  2  abstracts,  4  letters 35 

Postage tiO 

Total 4.60 

The  total  money  amount  of  the  last  forty-one  purchases  made  under  this  system 
was  $1,47^,  making  the  oxpens4}  of  carrying  out  the  system,  say,  13  percent,  of  tbe 
cost  of  the  articles  purchased.  In  more  than  half  the  cases  tlio  cost  of  tbe  article  was 
less  than  the  cost  of  preparing  these  papers,  aud  in  many  cases  less  than  one-foorth 
the  cost  of  preparing  the  pa])ers. 

(8)  When  circulars  are  issued,  specilicatious  as  to  quality,  quantity,  weight,  di- 
mensions, etc.,  are  fixed  by  the  knowlo<lge  at  hand,  aud  they  must  bo  fixed  that  bids 
may  be  comparable.  The  bids  when  received  are  often  fruitful  sources  of  better 
knowledge.  Xl^^.v  show  that  some  other  unknown,  perhaps  now  and  cheaper,  article 
would  be  letter;  that  a  slight  departnre  from  specilications  would  give  a  better 
article,  would  admit  many  desirable  bidders  that  are  excluded,  etc.  But  theregala- 
tioiis  will  not  permit  this  without  tbe  delay  of  getting  new  authority  to  issne  new 
bids,  and  the  work  can  not  wait. 

I  thiuk  of  two  cases  which  illustrate  the  principle  of  this  last  evil,  though  not  its 
magnitude.  I  had  laiely  to  purchase  a  small  lot  of  nsbestus  for  covering  pipes.  The 
**  Chalmers  8i>ence"  was  the  best  kn<iwn  variety,  aud  was  specitied.  A  bidder  bronght 
a  new  article,  which  for  the  peculiar  special  case  would  have  l>een  quite  as  good,  at 
one-fourth  the  cost.  It  could  not  be  accepted.  I  have  at  Rock  Island  called  for  bids 
tor  first  clear  pine  for  interior  liiiishing,  which  is  the  proper  an<l  usually  the  cheapest 
Innilier  fur  snch  work.  The  bids  develoiied  the  fact  that  the  lumber  was  not  in 
market  and  could  be  obtained  only  by  transporting  it  from  Chicago, and  the  bids 
were  at  high  prices  sn^cordiugly.  At  these  lii>;h  ]>rices  it  would  have  been  much  bet- 
ter to  ]>urcli:iso  second  clear  and  incur  the  labor  aud  waste  of  cutting  ont  bad  parts; 
but  tlni  work  could  not  wail  another  thirty  days. 

Ah  Ht.ite«l,  tlnihc  caj»e»  illiistraie  the  principle  of  the  evil  ouly. 

GKNKHAL  JtKMARKK  ON   BOTH   METHODS  OF   MAKING   rUKCHA8K8. 

However  great  the  care  ('xereisrd  in  preparing  the  catiloguo  and  specifications  for 
bid<lers,  numerous  eases  arise  where  inii>ortant  articrles  nrquired  duriug  the  year  are 
not  on  t  he  contracts.  It  is  important  for  economy  and  success  that  t  hey  be  purchased. 
The  dit1i<-ulties,  and  especially  the  delays,  incident  to  a  purchiusc  by  the  second 
method  an)  such  that  it  nnist  be  avoided  if  possible,  ^^hift  is  then  made  to  got  along 
by  one  of  the  following  nieflnuls: 

(a)  To  UHi*.  iu  lifMi  of  the  propter  article  something  that  is  on  the  contracts,  often  a 
more  eostly  article  than  the  one  desired,  and  not  suitable. 

{b)  To  improvise  or  inauufaetiire  e\])ensively  something  that  can  be  made  to 
answer. 

(c)  To  get  along  withnut  any  article  at  all. 

All  these  methods  involve  loss,  and  sometimes  serious  loss. 

Under  No.  1,  above,  the  ditruMilt.ies  or  objections  U)  the  purchase  by  advertisement 
of  patented  articles,  or  articles  on  which  there  can  be  no  competition,  was  alluded  to 
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briefly.  In  addition  to  these  there  are  a  largo  class  of  other  articles  winch  can  not  1>o 
porchasod  reasonably  or  sensibly,  under  the  competition  of  bids.  Among  then:  are  such 
articles  as  gas  iixtures,  mantels,  grat«s,  some  articles  of  house  hardware,  many  tools, 
shop  fixtures,  some  machines,  many  chemicals,  fdrniture,  etc.  The  only  practicable 
method  is  to  go  into  market  as  any  other  buyer  would,  select  what  is  cheapest  and 
liest  for  the  purpose,  get  the  lowest  prices  possible,  and  then,  for  a  compliance  with 
regulations,  call  for  formal  written  bids  on  the  one  article  selected,  with  the  certain 
knowledge  that  no  bid  can  fill  requirements  and  be  accepted  except  the  one  from  the 
dealer  who  has  the  selected  article.  This  is  certainly  irregular  and  highly  unsatis- 
factory, but  it  is  the  only  practicable  method.    It  is  unfair  to  dealers. 

During  the  year  improvements  and  new  articles  come  into  use,  and  es]>eoialW  come 
to  the  knowledge  of  the  ofiicer,  that  were  not  known  when  the  annual  biifs  were 
prepared.  They  are  cheaper  and  better  than  those  on  the  contracts.  •  The  officer  can 
not  avail  himself  of  them,  to  save  cost  and  give  better  work,  because  of  the  delays 
and  difficulties  of  purchasing;  under  the  second  method,  and  because  the  contractor 
claims  the  right  to  furnish  his  contracted  article.  This  tends  to  cast  odium  on  Gov- 
ernment work,  and  on  the  officer  in  charge  of  it.  They  both  receive  the  epithet  of 
"  old  fogy." 

Amon^  necessary  articles  which  can  not  be  purchased  at  all  under  the  present  sys- 
tem I  will  si^ecify  one,  which  I  wish  to  purchase  at  the  present  time.  I  am  satisded 
from  experience  that  several  of  the  foreign  steels  now  used  in  expensive  machine 
tools  at  this  arsenal,  and  in  reloading-tools  issued  to  the  Army,  do  not  give  as  good 
results  as  might  be  obtained  from  some  cheaper  American  steels.  SoAe  small  ex- 
perimont«  have  proved  that  this  is  true.  Before  introducing  this  stool,  it  is  necessary 
first  to  obtain  samples  and  make  experiments ;  conference  with  the  manufacturer  is  • 
necessary.  He  must  be  shown  the  tool,  and  the  work  it  is  to  perform.  He  then  fur- 
nishes a  steel  he  deems  Aest  adapted  to  that  one  purpose.  It  is  tried,  results  reported, 
and  new  trials  made  on  another  quality,  and  so  ou  until  a  steel  exactlyadapted  to  the 
work  is  obt-ained.  This  must  be  done  for  many  varieties  of  tools.  All  tool-steel  users 
are  familiar  witn  this.  It  is  of  the  highest  importance  for  economical  and  successful 
work.  To  carr^  it  out  numerous  samples  must  be  purchased ;  they  can  not  be  pur- 
chased under  bids  and  contracts.  The  method  employed  then  is  to  explain  the  mat- 
ter to  the  steel  manufacturer,  induce  him  to  fumisli  the  samples  with  the  under- 
standing that  if  the  s^oel  succeeds  a  contract  will  be  made  with  him  next  year,  and 
he  can  tnen  be  paid  for  the  samples.  This  is  irregular  and  unsatisfactory.  If  it  fails, 
I  am  personally  responsible  for  the  steel,  must  pay  for  it  out  of  m^  own  pocket, 
and  then  try  another  manufacturer.  After  the  best  steel  for  a  particular  work  is 
found,  ^ades  established,  and  workmen  have  learned  how  to  treat  it,  competitive  bids 
are  foolishness.  Only  that  one  steel  can  be  used  until  another  series  of  experiments 
have  esta blished  a  better. 

Another  case  in  point  at  the  present  time  is  the  purchase  of  horses.  I  am  com- 
pelled to  purchase  a  draft>-hor8e.  Bids  for  the  same  were  asked  for,  and  the  qual- 
ities of  the  horse  were  specified  with  great  care.  Two  bids  were  received,  one  at 
(300,  one  at  9249.50,  and  the  latter  accepted  and  a  contract  made.  The  contract 
simply  destroyed  all  competition,  and  that  its  only  effect.  The  object  sought  now  is 
to  get  as  good  a  horse  from  one  dealer — the  contractor — as  I  can  for  the  money.  The 
only  hold  I  have  on  him  is  that  if  he  will  not  furnish  a  satisfactory  horse  I  will  buy 
none  at  all,  and  he  loses  the  profit  on  a  valuable  bargain.  If  he  concludes  I  must 
have  the  horse,  this  is  no  hold  at  all.  With  the  contract  I  have  no  com|)etition ; 
without  it  I  would  have  the  competition  of  all  dealers.  I  believe  I  could  go  among 
farmers  and  buy  a  better  horse  for  $200  than  I  can  get  from  the  speculator  for  ^9.50. 

In  answer  to  the  specific  question  asked  in  the  circular  letter  of  the  Chief  of  Ord- 
nance, as  the  result  of  a  long  and  tedious  investigation,  I  have  to  state  as  follows : 

Itrst.  Do  dealers  decline  to  bid  because  of  the  difficulties  and  formalities  attend- 
ing such  bids  and  furnishing  such  supplies  f — Answer.  Yes.  In  consequence  of  these 
difficulties  under  both  methods  of  purchase,  but  especially  under  the  second  method, 
aud  also  in  consequence  of  the  other  objectionable  features  of  the  methods  which  I 
have  described  in  this  rejwrt,  many  of  the  best  dealers,  from  whom  it  would  be  de- 
sirable to  make  small  purchases,  do  not  respond  when  called  ii])oii  to  make  bids,  and 
the  Department  can  not,  therefore,  under  the  system  now  employed,  make  purchases 
from  them.  Out  of  2,239  circular  bids  sent  out  requesting  dealers  to  ent^r  prices 
thereon  and  return  thein,  only  373  were  returned.  (This  takes  into  account  items 
when  there  were  several  items  in  one  bid.) 

Second.  Do  the  difficultly  described  cause  dealers  to  enter  higher  prices  on  circular 
bids  than  they  would  charge  for  cash  sales,  aud  thus  enhance  prices  of  Government 
parchases? — Answer.  No;  they  do  not,  except  in  rare  cases.  A  full  investigation 
shows  as  follows:  A  minority  of  dealers  on  receiving  the  circulars  do  not  care — for 
reasons  stated — ^to  answer.  If  they  do  answer,  they  enter  their  regular  prices,  not 
much  expectiug  their  acceptance,  and  are  indift'erent.  In  an  open  market  ]>nrc.h»Ae, 
their  desire  to  obtain  and  retain  Qovemment  business  would  have  caused  them  in 
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National  Armory, 
Springfield f  Mass.,  Novembfr  6/  1888. 

Sir:  In  accordaDce  with  the  ^nstraotionB  of  the  circular  letter  of  October  12  ultimOy 
relative  to  small  purchases  of  less  than  $200  by  the  present  method  of  advertising 
for  proposals,  I  have  the  honor  to  submit  the  following : 

(1)  lu  the  matter  of  actual  price  paid  for  articles  so  purchased  there  is  little  to  be 
said.  To  buy  iu  open  market  should  not  involve  increased  price.  All  that  can  be 
claimed  for  the  present  system,  viz.  competition,  can  be  equally  secured  in  open  mar- 
ket purchacies,  without  loss  of  time,  etc.,  as  detailed  below,  and  the  purchase  of  the 
right  material — material  up  to  the  market  standard — ^very  much  facilitated.  Only 
those  who  make  and  have  such  for  sale  need  then  be  aHked  to  quote  prices  before  , 
purchaHC.  Advertisement  best  opens  a  way  for  proposals  from  irresponsible  dealers 
and  agents  whose  material  can  not  be  accepted.  The  following  items  have  during 
the  past  three  months  been  purchased  under  the  present  system  of  advertising,  that 
is,  purchased  under  advertisement  of  ten  days  fur  a  single  and  immediate  delivery. 
Ihese  few  will  serve  to  illustrate  this  part  of  the  subject,  prices  paid  and  prices  at 
which  they  could  have  been  bought  in  open  market  being  stated  opposite  each : 


Name  of  bidder  and  article. 


Kirkham  &  Entabrook,  Sprinj^fleld,  Mam.,  one  22-iiich  tin  folder 

C.  H.  Arsiuu,  Sprinefleld,  Muas.,  fifty  sinon  fur  batteries 

J.  K.Craueton,  Springti«Id.  Maea.,  two  cual-oil  lanterns 

L.  H.  Mayott,  Sprinsfield.  Muns..  one  paper  shell  crimper  No.  12 

HouKT  Foot  &.  Co.,  Sprinirtlcld,  Mass  : 

One  hundred  pounds  nemp  rope,  {-inob 

One  wiiinjT  uiacbine 

Phillips  ManufaciarinK  Company,  Springfl»ld,  Mass.,  one  Xo.  4  swing  stock, 

witii  cutter,  dies,  «-tc 

6eor<;e  A.  Graves  &.  Sons,  Springfield,  Mass.,  forty  doien  Grobert  files 


Cost 
in  open 
market. 


$35.00 

3.50 

1.08 

.65 

12.50 
*12.50 

3t00 
74.70 


*  This  increase  the  dealers  explain  would  arise  if  they  knew  there  was  no  conii>etition.    The  same 
would  obtain  with  any  special  articles— articles  not  usually  kept  in  stock  or  in  any  quantity. 

y2)  Small  purchases — small  in  amount,  but  of  ten  large  in  import-ance  in  connection 
with  the  public  interest- — are  often  necessary  by  reason  of  unexi)ected  orders.  These 
no  amount  of  forethought  can  anticipate,  and  to  make  them  under  the  law  ten  days 
at  least  must  be  lost,  and  in  the  majority  of  cases  more,  as  follows:  Twenty  days  are 
allowed  in  which  to  deliver;  this  time  m  many  cases  is  not  sufficient,  and  contract 
must  be  entered  into — not  sufficient  for  various  reasons;  deliviries  are  made,  which, 
on  account  of  (^aality,  must  be  rejected,  consuming  time  to  replace  them,  or  bids, 
contrary  to  strict  injunctions,  are  made  for  articles  not  iu  posscRsion,  which  must  be 
procured  1)y  purchase  elsewhere  or  by  manufacture,  and  thuu  in  one  way  or  another 
rbe  twenty  days  are  consumed  and  still  more  time  when  contract  must  be  entered 
into. 

(3)  In  addition  to  these  unexpected  orders  requiring  purchases,  whether  fh>m 
indisposition  to  bid  or  failure  to  observe  the  call  for  pntposals,  there  are  always  a 
number  of  items  of  small  amount  for  a  single  and  immediate  delivery  in  the  yearly 
catalogue  of  supplies  for  which  no  bids  are  received,  and  which  uinHt  be  procured 
afterwards  by  circular  advertisement  and  request  of  the  armory  to  dealers  co  bid,  in- 
creasing the  loss  of  time,  farther  embarrassing  manufacture  or  issue,  and,  besides  the 
dt'triment  to  the  public  interests,  increasing  the  cost  by  additional  clerical  labor. 
One  case  occurring  this  year  will  serve  to  illustrate  this.  The  yearly  catalogue  of 
supplies,  bids  to  furnish  which  were  called  for  by  advertisement  May  '25  in  prominent 
papers  of  Hoston,  New  York,  Philadelphia,  and  Springfield,  contained  the  item  of  40 

gallons  of  noatsfoot  oil,  value  of  about  $24.  The  lowest  bidder  for  this  item  was  a 
rm  of  Cleveland,  Ohio,  through  an  agent  in  Washington  City. 
As  the  requirements  for  the  oil  were  fully  stated  in  the  catalogue,  and  no  Just 
grounds  existing  for  rejecting  the  bid,  it  was  acceptei,  it  beins  but  one  cent  less 
than  the  bid  of  a  responsible  firm  that  it  was  known  could  furnish  what  was  needed. 
Delivery  was  made  September  1,  freight  not  prepaid  as  reqnired.  The  oil  being  in- 
ferior, it  was  rejected  and  the  firm  notified  September  3,  to  which  no  response  was 
maile.  October  li  the  company  was  again  notific(l,  but  without  response  until  the  lOtb, 
through  a  watchman  of  the  armory,  whom  it  had  made  a  local  agent.  It  has  taken 
from  August  11,  when  the  order  was  given  for  the  oil,  to  the  10th  of  October  to  pro- 
cure, under  an  lulvertisenient  of  thirty  days,  a  barrel  of  neatsfoot  oil  and  to  find  out 
that  the  successful  bidder  for  it  could  not  or  wouhl  not  supply  it ;  this  with  all  its 
attendant  correspondence,  etc.,  when  the  oil  needed  could  have  been  bought  in  m 
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few  hours  in  SpriDgfield,  Mass.,  for  a  trifle  more  a  gallon.  After  all  this  loss  of  time 
and  expense  the  armory  finds  its  need  still  unsupplied  and  the  oil  innst  be  ro-adver- 
tised  for  to  comply  with  the  existing  law. 

(4)  Articles  of  small  valne  are  often  to  be  had  only  of  one  man  or  firm  and  at  one 
prlco,  and  for  which  there  «an  bo  no  competition.  The  absurdity  is  therefore  pre- 
sented of  advertising  for  what  only  one  man  or  firm  can  Bnpply,  wasting  often  need- 
fol  time  and  ]|)uttiug  the  supplier  to  the  inconvenience  and  annoyance  of  going 
through  with,  in  such  cases,  the  useless  formality  of  bidding;  this,  too,  often  for  small 
amonnta.  For  example,  tliere  have  been  recently  made  by  circular  advertisement 
of  ten  days'  purchases  of  amounts  following  from—- 

The  Colt's  Patent  Fire- Arms  Manufacturing  Company $1. 72 

Winchester  Kepeatiug  Flre-Arms  Company 3. 00 

(5)  As  above  stated,  no  increase  of  cost  need  attend  purchases  of  small  amounts  if 
dealers  be  invited  to  quote  prices  before  placing  orders.  The  same  proposals  can  be 
obtained  as  now  under  existing  law  without  loss  of  time — at  least  of  the  ten  days  be- 
fore the  opening  of  bids — and  with  much  less  clerical  labor. 

Respectfully,  your  obedient  servant, 

A.  R.  BUPPINGTON, 

Lieutenant-Colonel  of  Ordnance,  Commanding, 
The  Chikf  of  Ordnance,  U.  S.  A., 

Waahingion,  D.  C, 


Watertown  Arsenal,  Water toton.  Mass,,  October  30,  1888. 

Sir  :  In  answer  to  Ordnance  Office  letter  of  the  12th  instant,  I  have  the  honor  to  sub- 
mit the  following  remarks  upon  the  effects  of  the  present  method  of  advertising  for 
proposals  when  making  small  purchases  at  this  arsenal : 

Section  3709  of  the  Revised  Statutes  directs  that  ''All  purchases  and  contracts  for  sup- 
plies or  services  in  any  of  the  dt^partmeuts  of  the  Government,  except  for  personal  serv- 
ices, shall  be  made  by  advertising  a  sufficient  time  previously  for  proposals  respect- 
ing the  same  when  the  public  exigencies  do  not  require  the  immediate  delivery  of 
the  articles  or  performance  of  the  service.  When  immediate  delivery  or  performance 
is  required  by  the  public  exigency  the  articles  or  service  required  may  be  procured 
by  open-market  purchase  or  contract  at  the  places  and  in  the  manner  in  which  such 
articles  are  usually  bought  and  sold  or  such  services  engaged  between  individuals." 

This  section  has  been  interpreted  to  apply  to  everything  that  is  purchased  by  the 
Ordnance  Department  except  personal  services. 

If  an  exception  could  be  made  to  the  provisions  of  this  general  law  allowing  small 
purchases  to  be  made  Without  advertising  for  proposals,  in  cases  where  the  amount 
of  the  purchase  does  not  exceed  |200,  it  would  be  a  great  relief  at  this  arsenal,  and 
it  would,  it  is  thought,  be  an  economical  measure  to  the  Government.  The  principal 
supplies  needed  for  the  year  are  known,  and  can  generally  be  provided  for  by  adver- 
tisement. But  there  are  many  articles,  such  as  special  tools,  instruments,  fixtures, 
small  amounts  of  material,  which  can  not  be  foreseen  as  needed,  but  which,  when 
occasion  requires,  at  a  manufacturing  and  supplying  establishment,  are  needed  with- 
out delay  in  order  to  continue  work  to  advantage,  to  which  this  method  of  advertis- 
ing for  the  lowest  bid  is  particularly  inapplicable,  as  causing  vexiEitious  delay  and 
extra  expense.  The  time  required  under  the  present  system  in  such  cases  to  procure 
the  article  is  from  twelve  to  thirty-five  days.  It  would  then  seem  wiser  to  extend 
the  exceptions  to  include  such  cases  as  these  and  allow  small  purchases  to  be  made 
with  celerity  and  economy. 

As  regards  the  comparative  economy  of  the  two  methods,  the  proposed  method  of 
making  small  purchases  in  open  market  is  certainly  a  saving  of  the  expense  of  clerks 
in  making  out  advertisements,  blank  proposals,  abstracts  of  bids,  the  printing,  and 
all.  the  formal  papers  in  as  great  number  as  if  the  purchase  amounted  to  a  great  sum, 
and  this  expense  in  the  aggregate  amounts  to  no  inconsiderable  sum  in  the  course  of 
a  year.  If  the  purchase  by  advertisement  is  at  the  lowest  market  rates,  it  is  evident 
that  the  stores  have  still  cost  the  Grovernment  more  than  they  would  have  if  an  open- 
market  pnrehase  had  been  made.  But  are  they  really  always  bought  at  the  lowest 
market  rates?  It  is  believed  that  they  are  not,  but  where  the  amounts  involved  are 
Quite  small,  the  better  class  of  dealers  do  not  care  to  go  through  the  formality  of  bid- 
ding,  the  amount  of  profit  not  paying  them  for  the. time  and  trouble  required.  The 
following  is  one  instance : 

In  KoTomber,  1886, 1  advertised  for  1,000  copper  strips  for  projective  bands.  Only 
one  bid  waa  receiveil  in  answer,  at  :i5  cents  per  pound,  which  I  was  obliged  to  reject, 
M I  had  received  an  offer  from  the  Revere  Copper  Company  to  sell  the  strips  in  open 
madEet  for  SO  cents  per  pound.    December  17  I  a^lverti^ed^' again,  and  particularly 
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■olioited  a  bid  from  the  Revere  Copper  Company,  who  sent  in  one  at  30  otota — 50  per 
cent,  hieher  than  I  coalil  buy  in  open  market  of  the  same  parties.  This  had  to  be 
accepted  or  go  without.  The  amount  of  this  purchase  was  only  $137.70.  In  this  case 
the  successful  bidder  positively  refused  for  a  long  time  to  have  anything  to  do  with 
bidding,  but  dually,  when  induced  to  bid,  they  made  the  Gfpvemment  pay  well  for  the 
inconvenience  occasione<l  them. 

In  March,  1887,  a  small  quantity  of  steel  plate  for  the  fabrication  of  a  S-inoh  sie£e 
carriage  was  required.  No  bid  received.  Advertised  again  April  15 ;  only  one  bid 
received  for  one  item.  May  3  advertised  again,  and  upon  repeated  solicitations  one 
firm  bid  to  help  us  out  of  our  difficulty,  and  after  long  delay  we  were  enabled  to  go 
on  with  rhe  work  of  constructing  the  carriage.  The  amount  of  this  purchase  slightly 
exceeded  |200. 

In  1886  Messrs.  Austin  &,  Fellows  refused  to  make  a  contract  for  one  item,  which 
alone  had  been  awarded  them  as  the  lo^«est  bidder,  although  they  would  have  been 
glad  to  sell  over  their  counter  the  articles,  which  amounted  to  less  than  $200. 

The  above  are  only  a  few  typical  cases  where  a  rigorous  application  of  the  adver- 
tising system  to  small  purchases  occasioned  delay,  embarrassment,  and  extra  cost. 

Of  the  298  items  advertised  for  at  this  arsenal  during  the  fiscal  year  ending  June 
30,  1888,  about  260  would  have  cost  less  than  $200. 

Of  the  282  items  for  the  year  ending  June  30,  18i^,  about  250  will  be  under  $200. 
If  these  510  items  could  have  been  purchased  in  open  market  there  is  no  doubt  that 
money  would  have  been  saved  to  the  Gh>vemmeut. 

I  therefore  advise  and  recommend  that,  if  possible,  the  law  be  so  changed  as  to  ex- 
empt from  its  provisions  small  purchases  amounting  to  $200  and  less,  permitting  them 
to  be  made  in  open  market ;  but  that  in  all  cases  where  open-market  purchases  are 
made  that  the  purchasiug  officer  be  required  to  certify  that  he  has  m^le  careful  in* 
quiry  of  all  dealers  in  the  vicinity,  and  that  the  purchase  is  made  at  the  lowest  mar- 
ket rate. 

Very  respectfully,  your  obedient  servant, 

F.  H.  Parkkr, 
LieuUnant'Colonel^  OrdnaHce  Department,  U,  S.  Army,  Commamdihg, 

The  Chief  of  Ordnance,  if.  S.  A., 

}Va6h\ngti^^  D,  C. 


Allegiikny  Arsenal, 
rut^buryh,  Pa.,  October  26,  1888. 

Sir  :  In  reply  to  your  circular  letter  of  the  12th  iustuut,  relative  to  making  purchases 
of  less  value  than  $200  in  open  market  iustead  of  by  advertising  fur  proposals,  as  is 
now  done,  I  have  the  honor  to  state  that  I  am  of  the  opinion  that  these  bmall  pur- 
chases can  be  made  in  oi>en  market  with  a  much  greater  advantage  to  the  Govern- 
ment than  by  advertising  for  proposals  and  yearly  contracts. 

There  are  responsible  business  houses  in  this  city  who  will  not  bid  under  advertise- 
ments for  small  orders,  claiming  that  tliey  do  not  wish  to  incur  the  trouble  and  the 
formality  of  the  present  system.  They  also  state  that  if  they  did  bid  that  their  prices 
would  be  considerably  higher,  on  acrouut  of  the  coutruets  running  for  a  year,  than 
they  would  be  if  the  purchases  were  made  over  their  counters  for  cash.  There  is  or.e 
firm  in  this  city  who  are  large  manufacturersof  brasn  cocks,  lead  pipe,  iron  gas-pipe, 
etc.,  who  will  not  bid  lor  the  above  reasons,  and  fn)m  whom  we  could,  utider  open- 
market  purchase,  obtain  supplies  at  a  reduction  of  from  10  to  15  per  cent,  less  than 
our  contract  prices  for  tht>  same  articles,  and  this  firm  sells  to  plumbers  and  others  who 
are  our  contractors  at  the  same  prices  at  which  they  would  sell  to  us  under  open- 
market  purchase,  and  the  Government  has  to  ]>ay  the  increas(*d  cost. 

Oats  arc  selling  here  to-day  at  3:J  cents  per  bushel ;  wo  pay  38  cents.     Hay  is  sell- 


tract,  and  I  have  no  doubt  that  under  open-market  purchase  the  cost  of  the  supplies 
would  be  reduced  from  10  to  15  per  cent. 
Respectfully,  vour  obedient  servant, 

*  Geo.  W.  McKeb, 

ifa;or  of  Ordnance,  Comwkanding, 

The  CiiiKF  OF  Ordnance,  U.  S.  A., 

Washington,  D,  C. 

' '  •     :  •••  •..• 
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Augusta  Arsenal, 
Augusta^  Ga.,  November  3,  1888. 

Sir  :  Rofoninf;  to  the  proposition  to  amend  seotiou  3709,  Revised  Statutes,  so  as  to 
permit  open-market  purchases  of  a  less  value  than  $200,  I  have  the  honor  to  state 
that  it  meets  my  heartiest  approval. 

We  attempt  to  make  prompt  provision  fer  future  supplies  by  embracing  in  an  annual 
catalogue  every  article  of  probable  use,  but  there  is  spch  an  infinitude  of  articles  falling 
under  the  general  denomination  of  "ordnance  and  ordnance  stores/'  as  well  as  of  arti- 
cles of  general  and  occasional  use  in  the  shops  and  in  the  repair  of  machinery,  build- 
ings, inclosures,  etc,  that  it  is  an  absolute  impossibility  for  any  human  being  to  fore- 
see and  provide  for  their  purchase  in  time  to  liave  them  available  when  needed.  Or, 
in  case  a  catalogue  were  made  so  comprehensive  as  to  embrace  every  item  of  proba- 
ble use,  and  these  articles  were  bid  upon  and  contracted  for  in  good  faith  by  respon- 
sible parties,  and  not  ordered  during  the  year  because  not  needed,  the  contractors  as- 
sume that  the  officers  of  the  Government  are  trifling  with  tlem  and  they  will  not  bid  a 
second  year.  Business  men  do  not  care  to  go  through  the  formalities  required  for  noth- 
ing. In  fact,  unless  personally  solicited,  they  will  seldom  bid  on  any  item  or  items. 
And  this  personal  solicitation,  as  it  can  not  be  general,  is  directly  contrary  to  the  spirit 
of  the  law.  An  officer  therefore  must  either  break  the  law  in  attempting  to  enforce 
it,  or  he  may  be  charged  with  failure  to  provide  for  his  post.    He  is  impaled  either  way. 

Again,  our  annual  contracts  call  for  "greater  or  lesser"  quantities  than  stipulated 
for,  and  contractors  are  going  to  see  that  they  are  on  the  safe  side.  They  must  pro- 
vide for  possible  rises  in  the  market  value  of  stores  during  the  fiscal  year,  so  that 
ordinarily  our  prevailing  rates  are  much  above  the  current  market  rates. 

There  are  many  small,  but  very  necessarv  items,  which  are  only  dealt  in  by  special 
dealers,  upon  which  we  can  seldom  get  a  bid ;  as,  for  instance,  charcoal  for  use  iu 
the  shops.  Our  annual  consumption  of  this  article  will  average  25  or  30  bushels. 
This  at  10  cents  per  bushel  is  (2.50  or  St) ;  not  worth  contracting  for,  yet  absolutely 
essential.  I  could  name  many  other  similar  items,  but  this  one  illustrates  the  case. 
We  had  no  charcoal  for  two  years  except  that  I  could  beg  or  pick  up. 

I  have  repeatedly  bought  small  items  for  necessary  use  and  paid  for  them  from  my 
own  funds,  because  we  could  not  otherwise  obtain  them.  Tet  I  do  not  presume  that 
Congress  gives  me  my  salary  to  run  this  arsenal  upon. 

Some  two  years  since  we  needed  a  horse  to  replace  a  dead  one.  Bids  were  called 
for,  time  and  place  fixed  for  opening  proposals,  and  the  hanlest  lot  of  broken  down 
old  animals  were  presente<f  that  coula  be  gathered  together  in  Augusta.  I  had 
either  then  and  there  to  make  a  selection  or  do  without  a  horse,  or  call  for  uew  bids 
to  go  through  a  similar  selection.  The  limit  was  fixed  at  $175,  while  the  best  horse 
present'Cd  was  only  priced  at  $^60.  I  would  not  have  bought  him  in  open  marmot  at 
any  price,  but  he  was  the  best  of  the  lot. 

During  this  year  we  may  need  castings  of  brass  or  iron  to  replace  broken  parts  of 
machinery,  tools,  etc.,  but  the  patterns  can  not  be  known  beforehand.  They  may 
be  unique  and  complicated.  No  foundry  man  will  contract  for  so  small  an  item  when 
the  chances  are  that^  he  may  lose  money. 

I  am  certain  the  proposed  amendment  would  prove  advantageous  to  the  Govern- 
ment, and  relieve  officers  from  very  frequent  embarassing  and  even  ridiculous  situa- 
tions. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
M(yorof  Ordnancef  Comvianding, 

The  Chief  of  Ordnance, 

Waahington'y  D.  C, 


Fort  Monroe  Arsenal, 
Fort  Monroe,   To.,  October  16,  1888. 

Sir  :  In  compliance  with  instructions  contained  in  your  circular  letter  dated  Octo- 
ber 12,  1888, 1  have  the  honor  to  report  that  my  experience  iu  the  purchase  of  small 
lots  of  stores  under  the  present  system  of  advertising  for  proposals  has  shown  that  it 
entails  loss  upon  the  United  States  by  reason  of  the  higher  prices  asked  when  propo- 
sals are  required,  the  delay  caused  b3'  the  requirement  to  wait  a  certain  period  after 
advertising  before  opening  bids,  and  the  frequent  necessity  for  advertising  a  second 
time  with  requests  to  dealers  to  make  bids,  none  having  been  made  under  the  first 
advertisement.  By  open  purchase,  without  the  formality  of  proposals,  lower  quota- 
tions can  generally  be  obtained  and  a  promptness  in  delivery,  which  is  frequently  of 
rery  considerable  importance. 

There  is  an  unwillingness  on  the  part  of  the  larg^er  business  houses  to  make  pro- 
posals in  competition  for  small  lots  or  material ;  their  reason  being  that  the  profit  is 
not  safflcient  to  pay  for  the  trouble  of  making  formal  proposals  ;  and  houses  that  do 
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make  proposals  add  enoagh  to  the  real  valae  of  the  articles  bid  on  to  pay  for  theii 
trouble. 

To  note  instances :  I  advertised  in  April  for  a  small  lot  of  oak  Inmber  to  make 
seonrinff  stakes  that  were  required  for  immediate  use  at  Fort  Monroe ;  no  bids  were 
received,  and  a  second  advertisement  was  made  which  elicited  but  two  bids  SL>ecially 
requested.  The  lower  was  accepted  at  $70  per  thousand  feet  and  the  lumber  was 
received  iu  June — more  than  a  month  aft-er  the  first  advertisement.  The  contract  for 
anthracite  coal  for  use  during  the  current  fiscal  year  was  awarded  to  the  lowest  bidder 
at  |7.50  per  ton.  It  can  now  be  bought  in  open  market  at  $7  per  ton.  The  lowest 
bid  received  for  yellow-pine  flooring  was  |40  per  thousand.  The  market  price  was 
$22,50.  The  lowest  bid  for  yellow-piue  scantling  was  $35,  and  it  is  selling  for  $30. 
The  bids  for  cypress  piles  was  $20  each.    They  can  bo  purchased  for  $10. 

The  bids  for  lumber  and  piles  were  rejected,  the  ]>rices  being  regarded  as  excessive. 
It  will  be  necessary  to  advertise  again  for  these  articles  when  neotied. 
Respectfully,  your  obedient  servant, 

Isaac  Arnold,  Jr., 
Major  of  Ordnance,  ComwMnding. 

The  Chief  of  Ordnance, 

Washington,  D.  C. 


iNDiANAPOLifl  Arsenal, 
Indianapolis,  Ind.,  October  17,  1888. 

Sir  :  In  compliance  with  the  circular  letter  of  the  Department  dated  Octolier  12, 
1888,  I  have  the  honor  to  report  that  while  the  nature  of  my  duties  for  some  years 
past  has  been  such  that  my  experience  in  the  purchase  of  supplies  bus  been  but.  lim- 
ited, yet  it  has  been  sufficient  to  show  beyond  question  the  disadvantages  of  making 
small  purchases  by  the  present  method.  I  can  not  recall  an  in.stance  when  such  pur- 
chases could  not  have  been  made  at  cheaper  rates  by  buying  in  open  market;  and 
when  the  time  and  trouble  incident  to  making  bids  and  executing  contracts  are  con- 
sidered, it  is  UBeless  to  discuss  reasons  for  the  unreasonable  prices  now  necessarily 
paid  for  supplies  fnrnishod  in  small  quantities. 
Very  respectfully,  your  obedient  servant, 

Clifton  Comlt, 
Major  of  Ordnance,  Commanding, 

The  Chief  of  Ordnance,  U.  S.  A., 

Washington,  D,  C. 


United  States  Powder  Depot, 

Dover,  N.  J.,  October  17,  1888. 

Sir  :  Referring  to  the  efforts  of  the  Department  to  have  cectiou  3709  of  the  Revised 
Statutes  modified  so  as  to  exempt  from  its  operation  small  purchases  of  less  value 
than  $200,  I  have  the  honor  to  report  that  my  experience  here  and' elsewhere  lias 
been  that  the  section  alluded  to  often  opei'ates  to  the  disadvantage  of  the  United 
States.  Dealers  frequently  are  unwilling  to  make  formal  bids  for  small  orders,  and 
when  requested  to  do  so  to  accommodate  the  requiring  officer  add  to  the  cash  price 
something  for  their  trouble.  Others  again  quote  prices  higher  than  market  ones,  in- 
different as  to  the  result  of  their  bids,  but  sure  of  a  good  price  if  they  aro  accepted. 
Great  saving  of  time,  labor,  and  money  would  result  to  the  United  States  if  the  ex- 
emption asked  for  were  granted. 

Very  respectfully,  your  obedient  servant, 

Frank  H.  Phipps, 
Major  of  Ordnance,  Commanding, 

The  Chief  of  •Ordnance,  U.  S.  A., 

Washington,  D.  C. 


Saint  Louis  Powder  Depot, 
Jtfferson  Barracks,  Mo,,  October  20,  1888. 

Sir:  In  reply  to  your  inquiry  as  to  the  bearing  of  my  ''  experience  in  making  small 
purchasesby  the  jiresent  methods  of  advertising  for  proposals,*'  I  have  to  state  that 
my  experience  as  disbursing  officer  at  both  large  and  small  arsenals  and  depots  J nsti- 
flaa,  as  a  wise  and  economical  measure,  your  recommendation  that  section  3709  of  tlM 
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Revised  Statates  shall  not  apply  to  purchase  of  supplies  of  less  value  than  $200 :  also, 
that  ail  the  statements  in  your  letter  are  borne  out  by  facts  within  my  kuowlovige. 

The  law  may  be  wisely  and  skillfully  framed  to  protect  the  interests  of  the  Qovern- 
ment  and  individuals  in  lar^e  transactions,  but  it  certainly  operates  to  the  disad- 
vantage of  the  Government  m  the  many  small  purchases  which  yet  aggregate  thou- 
sands of  dollars  in  the  course  of  a  fiscal  year,  and  is,  besides,  a  consent  source  of 
embarrassment  and  annoyance  to  both  purchaser  and  dealer. 

The  application  of  the  law  to  small  purchases  is  indeed  considered  by  the  business 
man  as  rather  farcical,  and  usually  defeats  the  desire  of  the  officer  to  procure  the 
best  goods  at  the  lowest  prices. 

I  have  known  at  Watertown  Arsenal  a  few  trifles  to  cost  several  times  their  mar- 
ket value  through  a  rigid  enforcement  of  the  law.  As  a  rule,  such  extravagance  can 
now  be  avoided  ;  nevertheless  it  is  only  large  purchases  which  can  be  advantageously 
placed  for  the  (Government. 

Let  me  also  instance  formal  articles  of  agreement  in  quintuplicate,  with  all  the 
accessories  of  witnesses,  red  seals,  etc.,  forming  a  contract  for  the  delivery  of  one 
barrel  of  salt  at  $1.25  at  this  depot.  (See  formally  approved  contract  between  Daniel 
Paule,  Jr..  and  Maj.  John  A.  Kress,  December  26,'^1886.) 

£  very-day  experience  at  my  present  station  illustrates  the  unsatisfactory  working 
of  the  law  and  the  wisdom  of  the  suggested  moditication. 

Advertisements  for  proposals  for  supplies  for  this  depot  were  placed  in  only  three 
newspapers  this  year;  but  the  cost,  with  printing  of  catalogues,  etc.,  will  amount  to 
over  15  per  cent,  of  last  year's  purchases.  This  year  the  purchases  will  probably 
amount  to  $1,500,  involving  no  less  than  seventeen  separate  contracts,  each  in  quin- 
tuplicate.. 

Taking  no  account  of  time  and  labor,  the  cost  of  advertising,  completing  contracts, 
printing,  etc.,  will  add  fully  10  per  cent,  to  the  cost  of  the  article  purchased,  which, 
in  spite  of  every  reasonable  effort  on  my  part,  will  not  average  as  well  in  quality  as 
those  I  could  inspect  and  purchase  and  **  bargain''  for  in  open  market. 

A  law  should  not  be  capable  of  this  absurd  application ;  yet  instances  of  this  kind 
are  the  rule  and  not  the  exception  in  small  purchases.  There  are  instances  where  a 
liberal  construction  of  a  law  will  serve  the  public  interests,  but  this  appears  to  have 
been  impossible  with  this  cast-iron  statute. 

The  entire  commercial  fabric  of  the  world  is  based  upon  a  system  of  credits  and 
mutual  confidence,  and  business  firms — though  their  agents  deal  in  dollars  where  we 
deal  in  cents — have  no  more  perfect  system  of  money  and  property  accountability 
tiban  that  of  our  disbursing  bureaus,  and  this  system  may  be  trusted  to  amply  pro- 
tect the  interests  of  the  Government  in  purchases  of  any  amount.  As  to  fraud  in 
transactions  under  $200,  if  we  are  to  discuss  that  infinitesimal  danger,  the  mere  form- 
ality of  a  contract  is  quite  powerless  to  prevent  it,  as  collusion  between  parties  would 
Erobably  be  quite  as  eas3'  upon  a  contract  blank  as  upon  any  other  form  of  voucher. 
r  an  officer  be  inclined  to  stain  his  honor  and  risk  an  honorable  life  position,  there  is 
nothing  in  the  present  system  to  prevent  him  from  doing  so,  unless  it  be  the  cheap- 
ness at  which  he  would  sell  himself;  for  the  general  market  rates  being  known  at 
the  heads  of  Departments  the  margin  for  peculation  is  certainly  small. 

Often  no  attention  is  paid  to  advertisements ;  indeed  this  is  the  rule  with  large 
dealers.  In  response  to  my  last  advertisements  in  the  form  and  manner  prescribed 
by  the  War  Department,  and  costing  $101.56,  I  received  only  two  inquiries,  covering 
two  items  out  of  one  hundred.  Failures  of  this  kind  being  the  rule,  printed  cata- 
logues and  *'  slips"  are  prepared  at  the  War  Department  to  be  sent  by  mail  to  busi- 
ness houses.  Even  to  tnese  I  had  few  responses  until  I  had  made  personal  appeals, 
and  as  a  result,  $100  or  $200  worth  of  material  is  divided  among  several  large  deal- 
en  who  have  done  me  the  favor  to  bid. 

The  larger  houses,  with  which  it  would  be  of  advantage  to  deal,  as  a  rule  care  little 
for  the  Government  patronage,  and  if  they  can  not  have  it  by  standard  commercial 
methods  do  not  wish  it  at  all. 

I  have  known  a  firm  after  submitting  prices  and  having  them  accepted  for  several 
thousand  dollars'  worth  of  material,  politely  decline  any  further  dealings  by  contract 
with  the  Government,  while  glad  at  all  times  to  sell  goods  for  cash  or  credit  as  to 
other  customers.    I  reror  to  General  P.  V.  Hagner  and  N.  &  G.  Taylor,  Philadelphia. 

Tlie  Nelson  Manufacturing  Company  threw  my  circulars,  etc.,  into  tho  waste-basket. 
Their  agent ''  did  not  want  to  bother  with  small  dealings  extending  through  an  entire 
year."  A  member  of  the  firm  stepped  forward  and  instructed  him  to  ''  give  Captain 
butler  what  .he  wants."  The  charity  was  accepted,  of  course,  in  the  interest  of  the 
Government. 

The  Rumsey  Manufacturing  Company,  the  Simmons  Hardware  Company,  the  Shap- 
leigh  and  Cantwell  Hardware  Company,  all  the  harness  and  saddlery  companies,  the 
stove,  mantel,  and  grate  houses,  in  fact,  four-fifths  of  the  dealers  in  the  special  arti- 
cles wanted  paid  no  attention  to  advertisements  and  circulars,  and  submitted  their 
bids  only  upon  personal  solicitation. 
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Now  these  men  did  not  abate  one  cent  from  their  ref;ular  prices ;  they  made  ne 
effort  to  **  compete;  *'  they  simply  ^ave  me  the  prices  of  thfir  goods,  putting;  it  io  the 
form  of  bids  as  a  pereooai  favor,  and  the  resnlt  is  that,  to  ^ct  what  is  reqaired,  con- 
tracts have  to  be  made  with  all  of  them  at  certainly  nut  less  than  marker  rates;  and 
to  these  prices  mnst  be  added  the  cost  of  com pletiu^;  contracts,  adTerti>ing,  printing, 
etc.  My  personal  expenses  to  and  from  and  altoat  the  city  may  amount,  during  the 
two  months  of  placing  and  accepting  the  bids,  to  about  $25:  but  sercral  times  that 
would  not  compensate  mc  for  the  trouble  and  annoyance  incurred. 

The  Excelsior  Manufacturing  Company,  thruu;£h  the  politeness  of  its  vice-presi- 
dent, executed  a  contract  for  a  necessary  purchase  to  t  he  amount  of  ^14.50.  (Voucher 
8,  February,  ld88.) 

The  N.  O.  Nelson  Manufacturing  Company  sold  to  the  Uoited  States,  nnder  like 
formality,  $ll.c3  worth  of  material  for  repairs  (roucher  11.  March,  Is^).  Their  prices 
were  tixed  and  the  contracts  were  superfluities,  increasing  clerical  labor,  complicat- 
ing vouchers,  and  operating  in  no  sense  as  an  additional  check  to  any  irregularity  in 
the  purchase. 

It  is  often  impossible  to  classify  articles  so  that  bids  can  be  intelligently  made 
upon  them;  consequently,  if  you  want  bids  it  is  necessary  to  go  among  dealers, 
point  out  the  quality  or  kind  of  article  requirod,  and  ask  them  to  submit  bids.  Bat 
men  do  not  care  to  bid  under  these  circumstances,  es|>ecially  for  only  two  or  three 
articles,  or  perhaps  a  single  one.  and  it  is  <iidicnlt  to  see  how  bids  can  be  procnred  in 
this  way  without  leading  each  merchant  to  believt*  that  his  bid  has  at  least  a  very  fair 
show  of  acceptance.  He  does  not  care  much  for  the  sale,  but  he  consents  to  bid  and 
execute  a  contract  to  oblige  yon  ;  and  it  is  not  strange  if  the  idea  occurs  to  him  that 
it  is  hanlly  possible  that  you  would  be  guilty  of  the  im]>ertinence  of  coming  into  a 
stranger's  place  of  business  and  asking  him  to  offer  his  goods  withont  reasonable  ex- 
pectation that  thej  will  be  taken.  But  by  the  time  you  have  completed  your  rounds 
yon  know  who  must  receive  the  order,  and  that  all  the  others  will  be  filling  ont  and 
transmitting  to  you  a  useless  form. 

The  fair  course  to  pursue  in  this  case  seems  plain  enough — namely,  to  msh  back 
and  undo  yonr  work  by  telling  the  others  that  their  bids  will  be  useless.  For  an  of- 
ficer had  better  sacrifice  his  vanity  by  appearing  absurd  than  sacrifice  his  self-respect 
by  a  suspicion  of  bad  faith.  In  iuture  this  ofticer,  when  no  bids  are  received  for  a 
few  necessary  articles,  will  probably  ask  for  a  bid  only  from  some  one  party  whose 
prices  average  lowest,  and  reconmiend  that  the  bid  be  accepted.  Of  course,  either 
course  makes  a  formal  contract  quite  an  absunlity.  In  fact  it  is  simply  impossible 
nnder  the  present  system  to  make  small  purchases  to  proper  a<l vantage,  and  private 
individuals  are  better  served  than  the  Government,  in  spite  of  efforts  however  con- 
scientious on  the  part  of  its  purchasing  agents.  Those  ought  not  to  be  placed  in  a 
position  which  often  calls  for  a  choice  between  saeriticing  their  self-respect  or  the 
Groveniment  interests:  while  at  best,  no  matter  what  their  trouble,  they  can  rarely 
make  small  purchases  below  the  market  rates,  to  which  must  always  be  added  the 
expenses  of  the  system. 

Very  respectfully,  your  obedient  servant, 

John  G.  Bctler, 
Ca2}taiH,  Ordnanct  DcpartmeRt,  C  S.  Armifj  Commandimg. 

The  Chief  of  Ordnance,  U.  S.  Army, 

JfashiHgtoHy  D.  C. 


Cheyexxk  Ordnance  Depot, 
Cheyenne.  IVyo.,  October  "Z^.  1888. 

Sir:  I  have  the  honor  to  report  upon  the  snbjoct  of  i»nri'h:ise3  in  open  market  for 
stores  aggregating  $200  or  le-^s  in  value,  that  our  purchases  are  so  limited  at  this 
depot  that  I  have  no  figures  to  give;  but  from  my  experience  in  the  past  at  arsenals 
I  am  firmly  of  the  opinion  that  this  is  the  only  true.  business-Iiko  iiuthod  to  adopt; 
and  should  a  merchant  adopt  the  policy  now  in  use  by  the  (Toverunimt  he  would  soon 
have  to  give  away  to  his  more  enterprising  neighbor.  Not  only  are  the  stores  of 
poorer  quality  (for  it  is  hard  to  so  express  a  contract  as  to  cover  all  points  of  excel- 
lency), but  the  additional  cost  is  at  least  10  per  cent.  more,  as  i^eliable  merchants 
prefer  not  to  *^  fool,*'  as  they  call  ir,  with  a  contract,  but  will  sell  in  open  market. 
Very  respectfully,  your  obedient  servant, 

Marcus  W.  Lyon, 
Captain  of  Ordnancej  Commanding, 
The  CuiEF  OF  Ordnance,  U.  S.  A., 

fVaghington^  D.  C 
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Fort  Leavenworth  Ordnance  Depot, 

Fort  Leavenworth  f  Eans.j  October  17,  1888. 

Sir:  In  reply  to  your  circnlar  lotter  of  tho  12tU  instant,  with  reference  to  purchase 
of  supplies  of  lo88  value  than  $200, 1  have  the  honor  to  state  that  in  my  experience  as 
commanding  officer  of  this  depot  tho  only  purchase  made  exemplifies  the  necessity  of 
your  recommendation.  I  was  authorized  to  obtain,  in  the  usual  way,  4,000  feet  of 
lumber,  and  the  only  bid  received  in  reply  to  my  advertisemeut  was  for  an  amount 
about  double  what  I  knew  it  could  be  purchased  for  in  open  market.  This  bid  was  of 
course  declined,  and  in  answer  to  a  new  advertisement  other  dealers  were  induced 
finally  to  bid  at  the  same  prices  they  charged  in  open  market,  and  the  lumber  was 
obtained  after  a  delay  of  about  one  month. 

As  the  otficer  in  charge  of  tho  Proving  Ground  at  Sandy  Hook  for  several  years,  I 
was  a  constant  witness  of  the  embarrassmrnt  and  disadvantage  to  the  Government 
arising  from  the  application  of  section  3709  of  the  Revised  Statutes  to  small  purchases, 
but  such  cases  as  I  recall  will  be  quoted  probably  by  others. 

I  may. state,  however,  that,  as  a  cousequonce  of  it,  I  have  been  obliged  to  purchase 
small  articles  at  my  own  expense  to  prevent,  the  destruction  of  Government  property. 
Very  respectfully,  your  obedient  siTvant, 

C.  W.  Whipple, 
Captain  of  Ordnanoe,  Commanding, 

Tho  Chief  of  Ordnance,  U.  S.  A., 

Washingtony  2).  C. 


Appendix    10. 


TRIAL  OF  THE  RUBIN  RIFLE. 

(2  plates.) 

Proceedings  of  a  board  convene<l  by  virtue  of  the  following  indorse- 
ments on  a  letter  frora  the  Hon.  T.  F.  Bayard,  Secretary  of  State,  to  the 
Hon.  William  C.  Endicott,  Secretary  of  War,  dated  Department  of  State, 
Washington,  October  14, 1887. 

[First  indorsement] 

Ordnance  Office, 
Washington,  November  30,  1887. 

Respectfully  referred  to  the  coramandiDg  officer  of  Natioual  Armory.  The  Rubin 
re]>eatiDg  rifle  is  seut  to  3'ou  by  express  to-day.  The  cartridges  have  not  been  re- 
ceived and  the  reason  is  given  in  the  within  correspondence.  When -received  they 
will  be  sent  you.  You  will  notice  the  condition  under  which  a  trial  can  be  had  of 
this  gun — the  presence  of  a  representative  of  the  Swiss  Legation — and  when  the  car- 
tridges are  received  action  will  be  taken  to  carry  this  out. 

S.  V.  Ben^, 
Brig,  Gen,,  Chief  of  Ordnance. 

[Second  indorsement.] 

National  Armory, 
SpHngfield,  Maes,,  May  26, 1888. 

Respectfully  referred  to  a  board  to  consist  of  Maj.  William  A.  Marye,  Capt.  J.  C. 
Clifford,  Lieut  C.  H.  Clark,  Lieut.  J,  W.  Bcn^t,  for  test  of  rifle  and  cartridges,  and 
report,  inviting  attention  to  the  condition  in  the  first  indorsement  hereon.  The  rifle 
and  cartridges  will  be  tested  for  velocity,  recoil,  rapidity,  accuracy,  and  penetration 
at  500  and  1,000  yards  and  trajectories  made  for  those  ranges. 

A.   R.   BUFFINGTON, 

Lieut.  Col,  of  Ordnance^  Commanding, 


National  Armory, 
Springfield^  Mass.,  June  1, 18d8. 

Tbe  Board  met  pursuant  to  the  foregoing  indorsements,  at  10  a.  m. 
Present,  all  the  members.  The  Board  then  carefully  examined  the 
mechanism  and  workings  of  the  Rubin  magazine  rifle,  and  the  recorder 
wasdirected  toinform  the  commanding  oflQcer,  National  Armory,  thatthe 
Board  is  ready  to  proceed  with  the  test  of  the  Rubin  rifle  ns  soon  as  the 
attendance  of  a  representative  of  the  Swiss  Legation  can  be  procured. 

The  Board  then,  at  12  m.,  adjourned  to  meet  at  the  call  of  the  presi- 
dent. 

106 


EEPOBT  OP  THE   CHIEF   OF   ORDNANCE. 


107 


]Sf ATIONAL  ABMOET, 

Springfieldj  Mass.^  August  21,  1888. 

The  Board  met  at  the  call  of  the  president  at  10  a.  m.  Present,  all 
the  members.  Mr.  K.  Klosa,  a  representative  of  the  Swiss  Legation, 
was  also  preseot.  The  Board  then  proceeded  to  test  the  Rubin  repeat- 
ing rifle  (Swiss)  and  cartridges,  as  follows : 

I.— Rapidijy  with  Accubaoy. 

The  number  of  shots  which,  fired  in  two  minutes  from  the  gun — both 
as  a  magazine  gun  and  as  a  single  shooter — strike  a  target  6  feet  by  2 
feet,  at  a  distance  of  100  feet.  Any  cartridges  missing  fire  in  this  or 
other  tests  to  be  tried  with  a  prick  punch  or  opened  to  ascertain  the 
cause  ot  failure.  The  test  to  be  begun  wifh  the  chamber  or  magazine 
fiUed.  In  the  test  as  magazine  gun  the  paper  pockets  of  cartridges  to 
be  torn  open  and  placed  on  the  table ;  in  the  test  as  a  single  shooter, 
the  cartridges  to  be  disposed  at  will  upon  a  table. 

The  gun  was  operated  by  Mr.  R.  T.  Hare. 

As  single  shooter,  32  shots,  32  hits.    Gun  worked  satisfactorily. 

As  magazine  gan,  39  shots,  34  hits.  Stopped  with  one  cartridge  in 
the  chamber.  Four  cartridges  dropped  in  putting  tin  case  in  magazine. 
Gun  worked  satisfactorily. 

II. — Rapidity  at  Will. 

The  number  of  shots  which  can  be  fired  in  one  minute,  irrespective  of 
aim,  under  the  same  circumstances  as  in  Test  I. 

As  single  shooter,  22  shots,  1  missfire,  which  failed  to  explode  on  three 
trials.  It  was  afterwards  opened  and  found  to  bedeficient  in  fulminate. 
One  cartridge  dropped. 

As  magazine  gun,  25  shots.  Stopped  with  magazine  full.  One  car- 
tridge dropped. 

III. — AOOUBAOY  AND  PENETRATION. 

Five  targets  of  10  shots  each  were  then  fired  from  the  Rubin  rifle  at 
the  600  yard  range,  for  accuracy.  The  gun  was  operated  by  Mr.  F.  R. 
Bull,  who  fired  the  50  rounds  from  the  slioulder,  using  the  prone  posi- 
tion. The  gun  was  cleaned  after  each  target  of  10  shots.  The  same 
point  was  aimed  at  in  every  case,  the  center  of  the  target.  Mr.  Bull  was 
ignorant  where  any  of  his  shots  struck,  until  the  firing  was  completed. 
Be  complained  of  the  roughness  and  inaccuracy  of  the  rear  site,  and 
the  unfamiliar  trigger  pull,  and  stated  that  it  was  greatly  owing  to 
these  hindrances  that  the  targets  made  were  no  better.  The  shots  were 
recorded  by  means  of  a  camera,  by  the  method  explained  in  Appendix 
21,  Report  of  Chief  of  Ordnance,  1882.  The  targets  made  were  as  fol- 
lows: 


Mean  hori- 
zontal do* 
Tiation. 

Mean  verti- 
cal devia- 
tion. 

Radius 

circle  of 

shots. 

BadinsSO 

per  cent.of 

shots. 

First  ten  ronnds 

Inches. 
4.44 
4.h8 
4.56 
6.36 
6.48 
5.34 

Inches. 

8.16 
16.08 
17.52 

S.88 
14.10 
12.94 

Inchss. 
9.78 
18.00 
IS.  84 
12.00 
16.68 
15.06 

Inches. 

6.48 
16.12 
14.16 

9.84 
12.96 
11.71 

Second  ten  ronnds 

Third  ten  ronnds 

Fourth  ten  ronnds 

Fifth  ten  ronnds 

Mean  
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Plot8  of  these  targets  showiog  the  positions  of  the  shots  are  herewitli 
submitted,  marked  A. 

The  target  used  to  test  the  penetration  was  composed  of  twenty-four 
white  piue  boards  one  inch  thick,  placed  one  inch  apart^  to  facilitate 
tracing  the  course  of  the  bullets.  Six  satisfactory  shots  were  fired  from 
the  Rubin  rifle  and  the  same  number  from  the  Springfield.  The  foUow- 
iug  penetrations  were  obtained : 


of  abot. 

Penetration. 

Rubin. 

1 

Penetration, 
Springfield. 

Bemarka. 

1 

1  

2 

3 

4 

5 

0 

Mean.... 

Inches. 

ie.lU5 

16.181 

ie.185 

10.165 
15.0^ 
16.130 

Inches. 

11.675 

11.000 

10.000 

13.125 

12.2.^ 

12.000 

1L675 

• 

Fell  between  11  anA  12  boards.  * 
Fell  between  10  and  11  boards. 

Fell  between  12  and  13  boards. 

The  Bubin  bullets  all  remained  in  the  wood  of  the  target,  while  the 
Sprinsffield  bullets  in  most  cases,  after  penetrating  a  certain  numl)er  of 
boanls,  fell  to  the  ground.  Neither  variety  of  bullet  was  noticeably  de- 
formed in  this  test.  The  Board  then,  at  5:30  p.  m.,  adjourned  to  meet 
to-morrow  at  11:30  a.  m. 


Xational  Abmoby, 
Springfield^  Mass.j  August  22,  1888. 

The  boanl  met  pursuant  to  a(\joumment  at  0:30  o'clock,  a.  m.  Pres- 
ent, all  the  members;  Mr.  K.  Kloss  also  present.  Test  III  w;!s  con- 
tinued, and  the  following  penetrations  were  obtained  at  the  l,000yard 


range: 


Kamber 


Penetration, '  Penetration, 


of  shot. 

Knbin. 

Springfield. 

Inches. 

Inches. 

1 

9.00 

7.18 

2 

9.00 

7. 

3 

8.39 

1. 

4 

9.78 

8. 

5 

H.00 

6. 

Mean  .. 

9.83 

7.02 

Bern  arks. 


Fell   between   seventh    and  eijihth 
boards. 

Fell  between  sixth  and  seventh  boards. 


The  weather  becoming  too  rainy  to  fire  for  accuracy  at  1,000  yards, 
the  Board  proceeded  to  other  tests  as  follows : 

IV. — Velocity. 

The  LeBoulange  chronograph  was  used  in  this  test  to  determine  the 
velocity.  The  distance  l>etween  the  targets  was  liK)  feet.  The  instru- 
ment seemed  to  work  iHufectly,  and  the  following  results  were  obtained 


v      i^«    Ve  Wit  vat     Vn«ii»#»f.    Velocity  at     VuuiIht    ^•'^wityat 
■   ofshot.    thimnzile.     »''"^*-    themuzzle.     **'  **'*^    ih^muzrle. 


;  1 1.778 

2 l,7tJ7 

I  3 i.739 

4 l.TM 


5 1,7M 

6 1.761 

7 '  1.746 

8 1,746 


9 1.750 

10 1.77i 

11 1,763 

llean...i  l,««i 
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V. — ^Reooil. 
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The  recoil  of  the  Rubin  rifle  as  compared  witb  that  of  the  Springfield  ' 
was  determined  by  the  recoil  dynamometer  described  in  Ordnance  Notes 
31  and  82.    The  following  results  were  obtained: 


Number 
of  thot. 

Rabin, 
recoil. 

SpriDgdeld, 
recoil. 

Kumber 
of  shot. 

Babin,  re- 
coiL 

Sprio^eld, 
recoil. 

1 

S 

3 

Footpounds. 
6.25 
a50 
6.60 

Footpounds. 
18.50 
12.00 
14.00 

4 

5 

Mean. . . 

Footpounds. 
6.50 
G.  r>o 
6.45 

Footpounds. 
12.50 
12.50 
12.00 

The  weight  of  the  Rubin  rifle  is  9  pounds  6  ounces,  and  that  of  the 
Springfield  used  8  pounds  14  ounces. 

Mr.  K.  Kloss  stated  that  owing  to  pressing  official  business  he  would 
be  unable  to  be  present  at  the  further  tests  of  the  Rubin  rifle,  and  de- 
sired that  those  tests  should  proceed  without  him.  The  Board  then,  at 
5  p.  m.,  adjourned  to  meet  to-morrow  at  0.30  a.  m. 


National  Armory, 
Springfield^  Mass.,  August  23, 1888. 

The  Board  met  pursuant  to  adjourument,  at  9.30  a.  m.  Present,  all 
tbe  members.'  Test  III,  accuracy,  was  resumed.  It  was  decided  by  the 
Board  to  fire  five  targets  of  ten  shots  each  from  the  Rubin  rifle  and  five 
similar  targets  from  tbe  Springfield,  at  the  l,000yard  range,  as  follows : 

Ten  shots  to  be  fired  alternately  from  each  gun,  the  same  conditions 
to  obtain  as  in  the  previous  teat  for  accuracy,  at  600  yards.  The  guns 
were  operated  by  Mr.  F.  R.  Bull.  Springfield  rifle  No.  426116  was  used. 
The  following  results  were  obtained  : 


Mean  horizoutal 
deviatioD. 

Mean  vertioal  de- 
viation. 

Radius  olrole  of 
8hot«. 

Radine    50    per 
cent.  shotM. 

Robin. 

XT 

Bnbin. 

Spring- 
Held. 

Rabin. 

'83Sf 

Rubin. 

Spring- 
field. 

Fimt tAD ronnds ......... 

Inehss. 
22.80 
12.72 
13.60 
24.72 
8.28 
16.41 

Inches. 
21. 72 
20.40 
12.48 
10.44 
10.48 
18.10 

.Inches. 
10.  a2 
20.40 
26.10 
22.41 
15.36 
ia83 

IneJies. 
34.08 
19.02 
35.04 
19.92 
8.00 
23.30 

Incites. 
27.18 
25.44 
81.44 
35.82 
19.08 
27.79 

Inches. 
40.50 
33.05 
39.78 
30.36 
18.00 
33.65 

Inches. 
19.44 
24  24 
22. 32 
30.00 
15  84 
22.36 

Inches. 
48.48 
28.08 
60.42 
25.08 
l(t.06 
33.74 

8ef:<>Dd  U'.D  roTiDde 

Tbirdten  rounds 

Fourth  tcD  rottndn 

Fifth  ten  roaDdft 

Mean 

The  plotted  targets  showing  the  position  of  the  shots  are  herewith 
sabmitted,  marked  B  and  C. 
Tbe  Board  then,  at  5.45  p.  m.,  adjourned  to  meet  to-morrow  at  9.30 


a.  m. 


National  Armory, 
Springfield  J  Mass.,  August  24,  1888. ' 

The  Board  met  pursuant  to  adjournment,  at  9.30  a.  m.  Present,  all 
tbe  members-  It  was  decided  to  fire  five  targets  of  ten  shots  each 
from  the  Springfield  rifle  at  the  500-yard  range,  under  the  same  coudi- 
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tioiis  as  obtained  when  the  Eubin  rifle  was  fired  at  that  ran^e  for  ae- 
curacy.    Mr.  F.  R.  Bull  operated  tlie  guu. 

The  following  targets  were  made,  plats  of  which  showing  the  position 
of  the  shots  are  herewith  submitted,  marked  D.  Springfield  rifle  No. 
426116  was  used. 


First  t^n  Bhots 

KocoDtl  teoHhots 

Thinl  tenBbotH 

Foarth  ten  Bliuta 

Fitth  ton  BbotA 

Mean 

Mean  of  tho  5  targets  fired 
from  the  Rabin  rifle  at 
600  yards 


Mean  hori- 
sontal  de- 
viation. 


Inchrs. 
8.64 
7.21 
0.(0 
7.08 
0.72 
7.13 


5.34 


Mean  ver- 
tical devi- 
ation. 


Inche$. 
5. 04 
8.U4 

12. 36 
8.76 
4.80 
7.80 


12.04 


Radian  cir- 

Radius 

oloof 

50  per 

ahoto. 

cent,  ahota. 

Inches. 

InehtMi 

11.28 

7.92 

11.  .34 

0.84 

14.  r.0 

13.44 

12.30 

12.96 

9.12 

8.16 

11.72 

10.46 

15.06 

11.71 

The  Board  then,  at  12:30  p.  in.,  adjourned  to  meet  at  the  call  of  the 
president. 


National  Abmoby, 
Springjiehl,  J/a«s.,  August  27,  1888. 

Tbe  Board  met  at  the  call  of  the  president,  at  10  a.  m.  After  discus- 
sion it  was  decided  to  determine  the  trajectory  of  the  Eubin  rifle  for 
500  yards  practically  by  the  use  of  paper  screens,  and  compare  the  re- 
sults obtained  with  those  arrived  at  by  calculating  the  trajectory  by 
the  usual  formulas.  The  range  near  Chicopee  Falls,  on  the  Granby 
road,  known  as  the  Granby  Range,  was  selected  as  the  most  suitable 
place  for  carrying  out  the  experiment.  The  recorder  was  directed  to 
make  the  necessary  preparations,  and  at  11  a.  m.  the  Board  adjourned 
till  to-morrow  at  9  a.  m. 


National  Aemoby, 
Springfield  J  Mass.^  August  21  j  1888. 

The  Board  met  pursuant  to  adjournment,  at  9  a.  m.    Present,  all  the 
members.    The  Board  then  procteeded  to  the  Granby  Range.    A  tar- 
get was  established  at  500  yards  from  the  liriug  point,  and  i)aper  screens  ' 
were  placed  at  100,  200, 300,  and  400  yards  distance.    The  ditterences  of 
level  were  then  determined  in  the  usual  manner  as  follows:    ' 


Namber  of  observa- 
tion. 

1 
Back      Forward 
station,      station. 

1 

Rise. 

Fall. 

Total 
rise. 

Total 
falL 

1 

2.980 
5.149 
4. 0U8 
6.235 
4.638 

5.807 
3.778 
3.474 
5.0G0 
1.853 

'  1.371 

.  624 

1. 19.'» 

2. 785 

2.827 

••••••# 

2.827 

1.4.56 

.833 

2 

3 

4 

.363 
3.148 

5 

Height  of  gun  above  leveling  i)eg  at  tiring  point,  6  inches. 

Horizontal  piano  through  muzzle  of  guu  taken  as  plane  of  reference 
for  ordinutes  of  trajectory. 

The  gun  was  fired  from  a  flxed  rest,  which  was  sunk  in  a  pit  so  as  to 
bring  the  muzzle  of  the  gun  6  inches  above  the  leveling  peg  at  the 
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firing  point.  Several  trial  shots  were  fired  in  order  to  determine  the 
proper  height  to  be  given  the  screens  so  as  to  catch  the  shots.  The 
Board  then,  at  6  p.  in.,  adjourned  to  meet  to-morrow  at  9  a.  m. 


National  Armory, 
Springfield^  Mass.,  August  29,  1888. 

The  Board  met  pursuant  to  adjournment,  at  9  a.  m.  Present  all  the 
members.  The  Board  then  proceeded  to  the  Granby  Bange  and  resumed 
the  experiments.  The  firing  from  the  fixed  rest  was  done  by  R.  T. 
Hare.  Satisfactory  results  were  obtained  both  with  the  Bubin  and 
Springfield  rifles,  the  shots  passing  through  all  of  the  screens.  The  fol- 
lowing measurements  were  made : 


Diatonce. 

Rabiii  rifle. 

Springfield  Tifl«. 

Measarod 

oTdinates 

above 

gronod. 

Ordinates 

above  peg 

at  fiun. 

Ordinates 

above 
horizontal 

plane 
throuf^h 
mnzzle. 

Measured 

ordinates 

above 

ground. 

Ordinates 

above  peg 

at  gun. 

Ordinate* 

above 
borisontal 

plane 
through 
mozsle. 

lOOjarfls — 

200  Tarrl^ ..... 

Feet. 
'  6.850 
7.802 
8.145 
6.286 
.781. 

Feet. 

4.032 

6.346 

7.813- 

6.648 

3.929 

Fe«t. 
3.532 
5.846 
6.813 
6.148 
3.329 

Feet. 

9.216 
11.408 
11.816 

&800 
.850 

Ftet. 
6.380 
9.052 

10.984 
0.163 
3.998 

F€H. 

5.889 
9.452 
10.484 
8.663 
3.498 

300  yards 

iOoVards ■. .. 

Target 

This  gives  for  the  approximate  height  of  the  ordinates  above  theline 
of  sight : 


100  yards 
200  yards 
300  yards 
iOO  yards 


Rubin. 


Feet. 
2. 806 
4.514 
4.816 
3.484 


Springfield. 


Fe€L 
S.190 
&053 
8  385 
5.864 


These  ordinates  were  then  computed  by  the  recorder  from  the  formula 

.y  G        (A(w')— A(V) 

—  -^  tan  q) < 

X  2  cosV  l  S  (wO— S(V) 

page  84,  Exterior  Ballistics,  by  Capt.  J.  M.  Ingalls,  Fort  Monroe,  Va., 
1885,  g?  having  been  previously  determined  from  equation  (87),  page  84 : 


A  (wO— A  (V)         Sin  2  (p 


8  {u')—S  (V) 


G 


+  I(V) 


An  instrumental  velocity  at  50  feet  from  the  muzzle  of  1, 763  feet, 
giving  a  muzzle  velocity  of  1, 800  feet,  was  assumed  for  the  Rubin  rifle, 
This  was  very  nearly  the  ibeau  velocity  obtained  in  the  test  for  velocity. 
(See  page  5.) 
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The  Frankford  cartridges  used  in  the  Spriugfield  rifle  gave  an  instra- 
mental  velocity  of  1,2G3  feet,  and  a  muzzle  velocity  of  l^SS  feet,  and  this 
was  assumed  in  the  formula.  The  computet!  results  as  compared  with 
those  determined  by  exi>eriment  are  given  below : 


H<'l2ht  of  ordiniftte^  abure  line  of 

sight. 

Spnn 

gfield. 

BablB. 

M<*a«jn^ 

Compute. 

M«asared.   Conpnted. 

ICO  yards    

FtfL 

5.;»o  . 

8.  CM 
5.«m4 

FetL 

5.220 

&6«l 
&M2 

FeeU       r 

4. 5U      < 

F€€L 

i»77 
4.  £15 
5.197 
3.TSi 

200  VAtdB 

300  \-ar«l« 

fr.^  yar<U 

4.816 

Having  completed  the  exi>eriments  at  the  Granby  Range,  the  Board 
then,  at  0  p.  m.,  adjourned  to  meet  at  the  call  of  the  president. 


National  Armory, 
SpringneJd,  Mass.j  October  3.  1888  (9.30  a.  m.). 

The  Boanl  met  pursuant  to  the  call  of  the  president.  Present,  all 
the  members.  The  recorder  submitted  to  the  Board  trajectories  of  the 
Bubin  and  Springfield  rifles  c;il(rulated  by  formulas  in  Ingalls's  Exterior 
Biillistics  for  ranges  of ^0  and  1,(KR)  yanls,  to;rethei  with  atnicingof  the 
curves,  which  is  herewith  submitted  marked,  E.  •FortheSpringtield,the 
muzzle  velocity,  1,315.7  feet,  given  in  the  otlicial  rules  for  the  manage- 
ment of  the  Springfield  rifle,  was  assumed.  This  is  somew  hat  greater 
than  is  now  obtained  with  the  cartr:«l<:es  made  recently  at  Frankford, 
those  used  in  the  al>ove  rests  having  a  muzzle  velocity  of  about  1,288 
feet.  The  Springfield  tiiijectorv  is  therefore  computed  under  the  most 
favonible  ciix'um stances  as  regards  velix^ity.  The  following  are  the 
results  obtained.  The  tracing  exhibits  the  relative  flatness  of  the  tra- 
jectories, irresi>ective  of  the  angles  of  projection. 

Range  500  yards. 


Sprintifield  fan^Io  of  projection  I^ubin  i angle  of  proji-ct ion 

l^t'Sr'K  30' 41"). 


I 


Distance. 


Onlinates. 


Difttniioe. 


Ordi  nates. 


Feet. 

lOOvards 5.081 

20Uvar(lH 8.036 

1*05.2    yards    (muxi- 

mum) 8.0i'3 

.tOOvards a444 

400VaidA 5.880 


FfH 

10:lv.inls   2.9Ti 

•J«0  yards 4.815 

27X87  yards  (maxi 

niuni)    5.2W 

SOU  yanls .M»7 

40ii"vaid8 3.73.3 


>--      ' 
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Range  1,000  yards. 


Springfield  (angle  of  projection  11        Kubin  (angle  of  pro]ection 
20  57'34").  I      ■  10  67'01"). 


Distance. 


100  yards 

200  yards 

300  yards 

400  yards 

500  yards 

540.3  yards    (mazi 

mnm) 

600  yards 

700  yards 

800  yards 

900  yards 


Ordinates. 


FeeL 
14.601 
27. 089 
37.020 
43.090 
47. 716 

48.000 
47. 421 
43.054 
84.101 
19.861 


Distance. 


Ordinates. 


if 


100  yards 

200  yards 

3003-ards 

400>ai(l8 

500  yards 

560.11  yards  (maxi 

mum) 

600  yards 

700  vanls 

800  yards 

900  yards 


Feet. 

9.729 
ia356 
25.453 
80. 733 
33.738 

34.263 
34.031 
31.203 
24.895 
14.612 


After  discussion  the  Board  decided  to  fire  from  a  fixed  rest  one  target 
of  thirty  shots  at  the  SOOyard  range  and  one  target  of  thirty  shots  at 
the  l,OOOyardr^nge  from  the  Rubin  rifle,  and  the  same  from  the  Spring- 
field rifle,.  No.  426116,  the  trial  to  take  place  at  the  first  favorable  oi)por- 
tuuity. 

The  Board  then,  at  10  a.  m.,  adjourned  to  meet  at  the  call  of  the  presi- 
dent. 


National  Armoby, 
Springfield,  Mass.,  October  17, 1888. 

The  Board  met  at  the  call  of  the  president  at  JO  a.  m. 

Present,  all  the  members. 

The  Rubin  and  Springfield  rifles  were  then  fired  from  the  fixed  rest  at 
the  SOOyard  range.  Mr.  R.  T.  Hare  operated  the  guns,  and  one  target  of 
30  shots  was  fired  from  each.  Springfield  rifle  No.  426,116  was  used,  as 
in  the  preceding  tests  for  accuracy.  The  following  results  were  ob- 
tained : 


1 

Rifle. 

l^amber 
of  shots. 

Kamber 
of  hits. 

Meanhori- 

sontal 
deviation. 

MeanYer> 

tical 
deviation. 

Radins 

circle  of 

shots. 

Radios 
50  per 

cent,  of 
shots. 

Robin 

30 
80 

30 
30 

Inehet. 
7.82 
8.16 

IneheM. 
a28 
7.35 

Inehet. 
12.12 
12.12 

Inehst. 
12. 
10.20 

Snrinirfield 

Time  of  firing  each  target  30  minutes. 

Plots  of  the  targets,  showing  the  position  of  the  shots,  are  herewith 
submitted,  marked  F  and  G. 

The  Board  then,  at  12.45  p.  m.,  adjourned  to  meet  at  the  call  of  the 
president. 


National  Armobt, 
Springfield,  Mass.,  October  22, 1 888. 

The  Board  met<at  the  call  of  the  president  at  10  a.  m. 
Presents  all  the  members. 

The  Bnbin  and  Springfield  rifles  were  then  fired  from  the  fixed  rest  at 
thel^OOO-yard  range.    Mr.  B.  T.  Hare  operated  the  guns,  and  one  target 
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of  30  shots  was  fired  from  each.     Springfield  rifle  No.  426,116  was 
used,  as  in  the  preceding  tests  for  accuracy.    The  following  resalts  were 
obtained : 
Time  of  firing  each  target  30  minutes. 


Klflft. 

Number 
of  shots. 

Namber 
of  hits. 

Mean  hori- 

Eontal 
deviation. 

MeanTer* 

tioal 
deviation. 

Badins 

circle  of 

shots 

(hits). 

Radius 

SO  per 

cent,  of 

shots. 

Babin 

80 
30 

80 
28 

Inehet, 
12.44 
12.72 

Inehst. 
15.00 
24. 

Iniehes. 
21.00 
20.40 

Inehet. 
20.88 
25.20 

SDiinirfleld 

Plots  of  the  targets,  showing  the  position  of  the  shots,  are  herewith 
submitted,  marked  H  and  I. 

The  Board  then,  at  12.45  p.  m.,  adjourned  to  meet  at  the  call  of  the 
president. 


National  Abmoby, 
Springfieldy  Mass.^  January  16, 1889. 

The  Board  met  at  the  call  of  the  president  at  10  a.  m. 

Present :  All  the  members. 

The  recorder  submitted  to  the  Board  a  drawing  of  the  Kubin  rifle  and 
description  of  the  same,  which  are  herewith  submitted,  marked  K  and 
L.  The  recorder  stated  that  owing  to  the  great  press  of  work,  the 
Armory  draughtsman  had  been  unable  to  complete  the  drawing  at  an 
earlier  date. 

In  conclusion  the  Board  would  state  that  the  Rubin  magazine  rifle  has 
passed  all  the  tests  to  which  it  has  been  subjected  in  a  very  satisfactory 
manner.  The  repeating  mechanism  has  performed  its  functions  per- 
fectly. No  difficulty  in  extracting  cartridge  shells  has  been  experienced 
and  the  few  misfires  noted  were  owing  to  a  deficiency  of  fulminate  in  the 
primers.  As  a  comparative  test  affords  the  best  means  of  determining 
the  merit  of  an  arm,  in  most  of  the  trials  the  service  Springfield  rifle 
was  fired  in  competition  with  the  Rubin.  The  following  is  a  summary 
of  the  results: 

(1)  The  initial  velocity  of  the  Rubin  is  600  feet  greater  than  that  of 
the  Springfield. 

(2)  The  recoil  of  the  Rubin  in  footpounds  is  half  that  of  the  Spring- 
field. 

(3)  The  penetration  of  the  Rubin  in  white  pine  is  1.38  times  that  of 
the  Springfield  at  600  yards,  and  1.25  times  that  of  the  Springfield  at 
1,000  yards. 

(4)  The  trajectory  of  the  Rubin  is  much  flatter  than  that  of  the  Spring- 
field, as  shown  by  the  diagram  submitted,  and  gives  a  largely  increas^ 
dangerous  space. 

(6)  The  two  guns  difter  little  in  accuracy  at  the  500-yard  range,  but 
the  Rubin  is  decidedly  superior  at  the  1,000-yard  range. 

The  record  of  the  Rubin  rifle  for  rapidity  compares  as  follows  with 
that  of  the  three  arms  recommended  by  the  Magazine-gun  Board  of  1881.. 
All  four  arms  were  operated  in  this  test  by  Mr.  R.  T.  Hare. 
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Rapidity  tciili  accuracy  aa  magazine  gun. 


Rifle. 


Lee 

Chaffee- Ilceoe. 
Hot<-.hki88  .... 
Babin 


Date  of  fir- 
ing. 


July  11. 185J2 
JanelS.  18'<2 
Jane27,  ]><82 
Aag.  21, 1888 


Firer. 


RT.  Hare.. 
....do  . ...... 

do 

....do  ....... 


Shots. 

HitB. 

41 

27 

38 

25 

81 

U 

30 

34 

Rapidity  with  accuracy  aa  single  loader. 


"Lee 

Cbnff(>e-Tlecce. 

Hotchkfss 

Rubin 


July  11, 1882 
June  16. 1882 
Juno  27. 1882 
Aug.  21, 1888 


R.  T.  H»re 

do , 

do , 


46 

31 

41 

15 

45 

21 

32 

82 

Rapidity  at  will  a$  magazine  gun. 


Lee 

(3balIe«'-Reece. 
Hot cb kiss  .... 
Rubin 


July  11. 1882 
June  15, 1882 
June  27, 1882 
Aug.  21, 1888 


RT.HAre.... 
...do 

35 
23 
23 
25 

...do 

w  •  •  Uw  «  •  ■  ««•••• 

Rapidity  at  will  as  single  loader. 


L«e 

Cbnffee-Kceco. 
HotchkiHa  ... 
Rubin 


July  11, 1882 
June  15, 1882 
June  27, 1882 
Aug.  21, 1(88 


R.  T.  Hare 

....do 

...  do , 

....do 


29 
26 
31 
22 


The  Rubin  cartrulj2:es  which  missed  fire  were  foaud  to  be  deficient  in 
fulminate.  The  lubricant  used  on  the  bullet  is  considered  objectionable 
by  the  Board,  as  in  usinp^  the  gun  as  a  single  loader  it  is  transferred  to 
the  fingors  of  the  operator  and  affects  his  manipulation  of  the  gun. 
Loose  cartridges  are  apt  to  become  covered  with  dirt  and  grit,  and  have 
to  be  carefully  wiped  before  being  inserted  in  the  chamber.  No  trouble 
was  experienced  with  the  ring  used  to  fill  up  the  space  between  the  t>ul- 
let  and  cartridge  case.  In  no  case  was  it  driven  into  the  riding.  No 
primer  piercing  was  noted. 

The  unusual "  creep''  of  the  trigger  pull  which  was  much  complained  of 
by  the  experts  operating  the  gun,  and  the  crudeness  of  the  rear  sight, 
doubtless  injuriously  affected  the  record  of  the  gun  for  accuracy.  With 
a  Bufiingtou  sight  and  a  service  trigger  it  is  probable  that  much  bet 
ter  targets  can  be  made.  The  limited  number  of  cartridges  (500)  at 
tbe  disposal  of  the  Board,  of  course  prevented  a  thorough  test  of  the  gun. 
An  endurance  test  of  500  rounds,  which  the  Board  regards  as  especially 
important,  was  therefore  impracticable. 

There  being  no  further  business  before  it  the  Board  then,  at  11  a.  m., 
adjourned  sine  die, 

W.  A.  Mar  YE, 

Major  of  Ordnance,  U.  8.  Army. 
J.  C.  Clifford, 

CaptaiUj  Ordnance  Department 
Charles  11.  Clark, 

Lieutenant  of  Ordnance. 
J.  W.  Beni&t, 

Lieutenant  of  Ordnance^  Recorder. 


Approved  \ 


A.   K.    BUFFINGTON, 

Lieutenant-Colonel^  Orduawie, 
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DESCRIPTION  OF  TUB  RUBIN  MAGAZINE  RIFUB. 

A  drawing!;  herewith  submitted,  marked  K,  shows  the  riflo  iu  section  (hroech  opened) 
and  largely  in  detail. 

The  principal  parts  of  tho  hrcccb  roochaninni  9re:  (1)  the  receiver  or  breech  case 
A;  (2)  the  broech -bolt  B;  (3)  the  sear  C;  (4)  the  sear  and  bolt  stop  sprinj;  D ;  (6) 
the  trigger  E;  (G)  the  bolt  stop  F;  (7)  the  cut-ofl'  mechanism  (not  shown  m  draw- 
ing) ;  (H)  the  magazine  6. 

The  receiver  A  has  a  vortical  slot  cut  entirely  through  it  for  thepnrpose  of  receiv- 
ing cartridges  from  the  magazine.  The  receiver  is  also  bored  through  longitudinally 
for  the  reception  of  the  bit;ech-bolt,  and  is  cut  awav  at  the  right  side  to  allow  facility 
of  loading  and  to  admit  of  easy  ejection  of  cartridge  shells.  The  ejector  stud  m  as- 
sists iu  the  ejection.  Two  grooves  are  provided  in  which  the  extractor  and  guide  rib 
slide  as  the  bolt  is  pnshcd  back  and  forth.  Three  projections  and  three  recesses  are 
formed  in  the  rear  interior  surface  of  the  receiver  into  which,  when  the  bolt-handle  is 
tnmed  down,  the  corresponding  recesses  and  projections  ou  the  exterior  of  the  lock- 
ing-tube lock.  The  extractor  is  received  in  a  recess  in  th&  forward  end  of  the  re- 
ceiver. The  bolt  guide-piece  n,  is  a  prolongation  of  the  lower  rear  part  of  the  re- 
ceiver and  has  a  groove  in  which  the  bolt  guide  lug  and  tiriug-pin  lug  move. 

The  breech-bolt,  B,  is  ma<le  up  of  the  following  parts :  (1)  the  breeoh-boit  proper 
a ;  (2)  the  spring  extractor  h;  (W)  the  locking-tube  and  bolt-handle  o;  (4)  the  iiring- 

e in  and  lug  d;  (5)  the  mainspring  «;  (6)  the  mainspring  cover/;  and  (7)  thelock- 
ig  nnt  g. 

The  breech-bolt  projier  a,  is  hollowed  ont  for  the  firing-pin,  and  a  vertical  slot,  ai,  is 
cut  through  the  rear  portion,  in  which  the  firing-pin  lug  moves.  A  screw  thread,  a*, 
is  cut  on  the  bolt  in  rear  of  the  extractor  which  receives  a  thread  cut  on  the  interior 
of  the  locking  tube.  Another  screw  tliread*,  a^,  is  cut  near  the  extn^me  end  of  the  bolt 
to  receive  the  looking  nnt.  A  guide  rib,  a4,  projects  from  the  left  side  of  the  bolt, 
which  acts  as  a  gnide  and  also  operates  the  repeating  mechanism  when  tho  magazine 
is  not  cut  off  by  striking  the  cut-off  cam  as  the  bolt  is  moved  backward  thus  causing 
the  cnt-oft'  to  move  to  the  loft  and  allow  a  cartridge  to  come  up  from  the  magazine'. 
The  ejector-»tnd  groove,  in  the  lower  surface  of  the  bolt  receives  the  ejector  stud 
when  the  bolt  is  moved. 

The  Hi)ring  extractor,  ft,  is  pinned  at  its  middle  to  the  brcech-bolt  proper,  and  rocks 
about  this  pin,  bi ;  it  \h  attached  at  its  rear  end  to  the  breech-bolt  proper,  over  which 
connection  tho  locking-lube  screws. 

The  locking-tnbn  and  bolt-handle,  c,  form  a  single  piece.  The  locking-tnbe  is  hol- 
lowed ont  and  a  thread,  ri,  is  cut  on  the  interior  which  locks  with  the  screw  thread  cat 
on  the  breech-bolt  proi>cr.  Three  projections  and  three  reccHHcs,  Cq,  are  formed  on  the 
exterior  forward  end  of  the  hk-king-tnbo,  which  lock  into  the  corresponding  recesses 
and  projections  of  tho  receiver,  when  tho  l)olt  handle  is  turned  down.  The  guide,  c*, 
on  tue  lo^  or  exterior  surface  runs  in  tho  groove  of  the  bolt  guide-piece.  A  cut,  c^,  is 
made  in  the  locking-tube  in  which  the  firing-pin  leg  rests  when  the  piece  is  dis- 
charged. 

The  shape  of  this  cut  is  such  that  when  tho  bolt-handle  in  raised  the  firing-pin  Ing 
ifrcannned  back  and  the  point  of  the  firing-pin  withdrawn  within  tho  breech-bolt. 
As  tho  lug  is  cammed  back  it  conipreHses  the  mainspring  against  the  locking-nnt,  bat 
is  supported  against  the  pressure  of  tho  mainspring  by  the  locking-tube  and  sear. 
The  bolt-handle  shoulderH  cr  serve  to  limit  the  motion  of  t^o  bolt. 

The  riring-x)in  and  lug  are  in  (»ne  piece,  rf,  and  two  rcrcKses  are  cut  in  the  Ing  to  re- 
ceive the  mainspring.  By  the  atrtioii  of  tho  trigger  when  tho  bolt  is  in  the  firing  posi- 
tion and  the  lug  unsupported  by  the  locking-tube,  the  sear  is  made  to  release  tho  lug, 
and  the  mainspring  acts,  nnshing  forward  the  firing-pin  which  strikes  the  cartridge. 
The  mainspring  e  is  shorter  than  in  most  bolt  guns  and  is  made  of  thick  wire ;  it  gets 
a  bearing  in  front  against  the  firing-pin  lug,  and  in  rear  against  the  locking-nut. 

The  mainspring-cover  /  covers  the  mainspring  and  has  a  «lot,/i,  in  which  the  firing- 

{>in  liig  moves.  The  cover  spring/j  and  stop/g  help  to  lock  tho  parts  of  the  breech- 
)olt  together,  the  spring  pressing  the  stop  into  a  hole  g\  in  the  locking  nut.  A  screw, 
/i,  fastens  the  cover-spring  to  the  cover.  The  locking  nut  </,  wliich  is  provided  with 
a  milled  head,  //a,  is  perforated  for  tho  firing-pin.  it  locks  with  the  screw  thread  on 
the  rear  of  the  locking  tube.  The  bolt  stopFis  attached  to  the  bolt  guide-piece  and 
when  pressed  down  allows  tho  bolt  to  be  withdrawn.  The  scar  and  bolt-stop  spring 
D  acts  as  a  bolt-sto[>  spring  as  well  as  a  sear  spring,  and  when  the  action  of  the  trigger 
frees  tho  sear  from  the  Ilring-piu  lug,  the  stop,  if  tnrn«>d  down,  is  automatioiSly 
thrown  up  by  the  spring.  Tho  sear  C  abuts  against  the  firing-i>in  lug  and  snpporta  ft 
against  the  pressure  of  the  mains]tring. 

The  trigger  E  performs  the  nsual  Innctioim  of  a  trigger.  The  cnt-ofl*  mechanism 
consists  of  the«Mit-oli",  thecnt-otV  spring,  the  iiidicator  thumb-piece,  the  cut-off  ram, 
and  the  cut-oil  eam-spriiig.  The  cut-otf  extends  over  the  left  ux>per  surface  of  the 
magazine,  and  when  in  x'ositiou  xtiovents  cartridges  from  feeding  up.    It  carries  be- 
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low  a  flat  spriDg,  the  cat-offspring,  wliich  keeps  it  in  position.  The  indicator  thniub- 
piece  stem  passes  through  the  cut-oD'  cam  and  the  cam  revolves  about  it.  The  cut-off 
cam-spring  keeps  the  cam  in  its  proper  position.  When  the  indicator  thumb- piece  is 
tamed  with  the  R  to  the  front,  the  cam  enters  a  cut  in  the  receiver  and  is  struck  by 
the  gnide  rib  as  the  bolt  moves  back  and  forth.  By  the  action  of  the  cam,  the  cut-off 
is  moved  to  the  left  and  the  repeating  mechanism  allowed  to  act—feeding  np  a  car- 
tridge as  the  bolt  is  moved  backward.  The  magazine  G  is  anderneath  and  in  front  of 
the  trigger-guard  and  holds  seven  cartridges.  It  resembles  that  of  the  Lee  gun,  but 
is  fixed  to  the  receiver.  It  consists  of  the  magazine  proper,  y,  fast-ened  to  the  receiver, 
the  magazine  bottom  yi  screwed  to  the  stock  by  the  two  screws  ^s,  the  magazine 
sprinff  yt,  and  the  follower  y4. 

To  Toad  the  arm,  the  bolt  being  open,  in  which  case  the  firing-pin  is  cocked,  and 
its  lug  abuts  against  the  locking-tube  and  scar,  insert  a  cartridge  in  the  receiver 
and  push  the  bolt  home,  forcing  the  cartridge  into  the  chamber.  Then  turn  down 
the  bolt-handle  till  the  right  shoulder  strikes  the  bolt  ^aide-piece.  The  locking-tube 
is  now  locked  into  the  receiver  and  the  firing-pin  lug  is  opposite  the  cut  in  the  lock- 
iug-tabe  and  is  only  supported  by  the  sear.  Turning  down  the  bolt-handle  slightly 
unscrews  the  locking-tube  from  the  breech-bolt,  and  allows  the  bolt  to  move  forward 
a  little,  thus  supporting  the  head  of  cartridge.  The  spring  extractor  at  the  same 
time  rises.  Pulling  the  trigger  releases  the  sear  from  the  hring-pin  lug  and  allows 
the  mainspring  to  act  on  the  firing-iiiii  which  moves  forward  and  explodes  the  car- 
tridge. 

As  the  bolt  bundle  is  raised,  the  firing-pin  Ing  is  cammed  back  as  before  explained 
and  is  supported  at  the  completion  of  the  motion  by  the  lockiug-tube  and  sear.  The 
locking  tube  is  screwed  home  on  the  breech-bolt  as  the  handle  rises,  moving  the  bolt 
slightly  to  the  rear  and  causing  the  spring  extractor  to  move  downwards  and  start  the 
shell.  Moving  back  the  bolt  extracts  the  shell  which  strikes  the  ejector  stad  and  is 
ejected.  If  the  magazine  is  not  out  off  pushing  back  the  bolt  will  feed  up  a  cartridge 
from  the  magazine. 

There  is  no  half-cock  or  safety  arrangement,  and  the  magazine  can  only  be  loaded 
with  the  bolt  open.  • 

The  barrel  is  chambered  to  receive  the  Rubin  cartridge. 

Length  of  barrel,  30.8.^>  inches;  number  of  grooves,  3;  width  of  grooves,  .1549  inch  ; 
width  of  lands,  .1549  inch ;  depth  of  grooves,  .0065  inch ;  twist  of  rifling,  one  turn 
in  10.625  inches ;  caliber,  .29529  inch. 

The  Rubin  cartridge  case  is  tapering,  with  thick  walls,  and  is  made  of  brass  and 
outside  primed.  It  is  provided  with  an  inner  ring  which  fills  up  the  space  between 
the  forward  part  of  the  case  and  the  projectile.  The  case  is  unfianged,  and  instead  a 
groove  is  cut  around  the  base  in  which  the  extract-or  engages.  The  bullet  is  lead, 
Jacketed  with  copper,  and  the  head  is  not  ''cut  off"  as  in  the  Lorenz  bullet.  The 
charge  of  powder  used  is  69.48  grains  and  the  weight  of  the  projectile  is  217  grains. 
Compressed  powder  having  a  central  perforation  is  used.    The  bullet  is  lubricated. 

The  cartridges  are  pat  up  in  tin  cases,  holding  seven  cartridges.  The  tin  case  is  en- 
closed in  a  pasteboard  case,  which  is  covered  with  paper  and  tied  with  string.  The 
tin  caae  is  placed  over  the  magazine,  and  by  the  pressure  of  the  fingers  the  seven  car- 
tridges are  stripped  into  the  magazine  at  one  motion.  The  cases  are  cheap  and  can  be 
thrown  away. 
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TRIAL  OF  THE  SCHULHOF  MAGAZINE  JIIFLE, 

(2  plates.) 

Eeport  of  a  Board  convened  at  the  National  Armory,  Springfield, 
Mass.,  to  test  and  report  upon  a  Scbulhof  magazine  rifie,  pursuant  to 
the  following  indorsement : 

[Third  indorsement,  O.  O.  FQe,  ISo.  8348, 1888.] 

National  Armory, 
Springfieldy  Masfi,^  August  29,  1888. 

Respectfully  referred  to  the  Board  of  which  Miy.  W.  A.  Marye  is  president.  When 
Mr.  Schulhof 's  rifle  and  ammunition  are  received,  a  thorough  test  of  the  rifle  will  he 
made,  using  the  test  of  the  last  Magazine  Gun  Board.  Velocity,  pressure  in  chamher, 
penetration  at  500  and  1,000  yards,  and  trajectories  at  these  ranges  will  be  ascertained 
and  made. 

A.  R.  BUFFINGTON, 

Lieutenant-Colonel  of  Ordnance,  Commanding, 


National  Armory, 
Springfieldy  Mobb.^  January  12, 1889. 

The  Board  met  pnrsnant  to  verbal  order  from  the  commanding  officer 
National  Armory  at  10  a.  m.  Present:  All  the  members.  The  Schnl- 
hof  magazine  rifle  tested  by  the  Board  on  December  18, 1888,  was  re- 
submitted to  the  Board  by  the  commanding  officer  National  Armory, 
This  rifle,  as  stated  in  the  progress  report  previously  submitted,  was 
disabled  by  the  bolt  handle  becoming  detached  from  the  bolt  to  which 
it  had  been  attached  simply  by  brazing.  Since  the  previous  trial  the 
bolt-handle  had  been  re-brazed  at  this  Armory  and  its  attachment  to 
the  bolt  further  strentrthened  by  the  addition  of  three  pins.  No  further 
difficulty  was  experienced  with  it  in  the  succeeding  tests.  The  Board 
then  proceeded  to  subject  the  rifle  to  the  required  tests  as  follows : 

RAPIDITY  WITH  ACCURACY. 

The  number  of  shots  which,  fired  in  two  minutes  from  the  gun,  both 
as  a  magazine  gun  and  as  a  single  loader,  strike  a  target  6  feet  by  2 
feet  at  a  distance  of  100  feet.  Any  cartridges  missing  fire  in  this  or 
other  tests  to  be  tried  with  a  prick  punch  or  opened  to  ascertain  the 
cause  of  failure.  The  test  to  be  begun  with  the  chamber  or  magazine 
filled;  other  cartridges  to  be  disposed  at  will  on  a  table.  Oun  operated 
by  Mr.  R.  T.  Hare. 
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As  magazine  gun :  Forty-two  shots,  twenty-niDe  hits.  The  magazine 
was  refilled  during  the  firing  from  the  tin  cartoons. 

As  a  single  loader:  Forty-three  shots,  nineteen  hits. 

The  magazine  was  then  loaded,  asing  a  cartoon,  and  the  9  cartridges 
fired.  Time  for  whole  operation,  12^  seconds.  Nine  cartridges  were 
then  fired,  using  the  gun  as  a  single  loader  and  taking  the  cartridges 
from  a  table.  Time,  15}  seconds.  The  gun  was  then  fired  20  rounds 
as  a  single  loader  for  rapidity  with  accuracy.  Kine  hits.  Time,  51| 
seconds.  The  magazine  was  then  filled  and  cut  ofi",  12  rounds  fired  as 
a  single  loader,  and  the  magazine  then  turned  on  and  emptied.  Twelve 
hits.    Time,  42|  seconds. 

BAPIDITY  AT  WILL. 

Tiie  number  of  shots  which  can  be  fired  in  one  minute,  irrespective  of 
aim,  under  the  same  circumstances  as  in  test  for  rapidity  with  accuracy : 

As  magazine  gun :  Twenty-nine  shots  (using  cartoons). 

As  single  loader:  Twenty-eight  shots;  1  miss6re  owing  to  bolt  not 
being  fully  closed  ;  2  cartridges  dropped  in  loading. 

As  magazine  gun  (loading  magazine  with  loose  cartridges,  using 
fingers) :  Twenty-six  shots.  Time,  48|  seconds.  Supply  of  cartridges 
on  firing  ground  exhausted. 

The  Board  then,  at  3  p.  m.,  adjourned  to  meet  at  10  a.  m.,  the  14th 
instant. 


National  Armory, 
Springfield  J  Mass,,  Januai'y  14,  1889. 

The  Board  met  pursuant  to  adjournment  at  10  a.m.    Present :  All  the 
members. 
The  tests  were  continued  as  follows : 

ENDURANCE. 

The  gun  to  be  fired  400  continuous  rounds  without  cleaning,  using 
the  magazine.  The  state  of  the  breech  mechanism  to  be  examined  at 
the  end  of  every  60  rounds.  Water  was  passed  through  the  barrel  to 
cool  it  after  each  50  rounds. 

First  50  rounds :  Gun  worked  well. 

Second  50  rounds :  Gun  worked  well. 

Third  50  rounds :  Bolt  worked  very  hard,  requiring  the  nse  of  both 
hands  at  times.  Liberal  escape  of  gas  from  badly  cracked  cartridge 
shell. 

Fourth  60  rounds :  Bolt  worked  very  hard,  the  manipulation  gradually 
becoming  easier  as  the  gun  grew  more  heated.  Large  escape  of  gas 
from  badly  cracked  shell. 

Fifth  60  founds :  Same  remarks  as  before  as  to  working  of  bolt. 

Sixth  60  rounds :  Both  hands  required  to  work  bolt  till  gun  became 
heated  up. 

Seventh  60  rounds :  Gun  worked  hard  as  before.  Escape  of  gas  from 
badly  cracked  shells. 

Eighth  60  rounds.  Bolt  worked  with  great  diflftculty.  Escape  of  gas 
from  cracked  shell. 

The  bolt  was  carefully  examined  after  this  test  and  was  found  to  l>e 
sprung  and  upset,  which  accounted  for  the  difticulty  experienced  in 
manipulating  it.    Very  little  fouling  was  found  in  the  barrel.    No  miss- 
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fires  and  no  fmlures  to  extract  occurred  in  this  test.    The  Board  decided 
to  have  the  bolt  straightened  and  then  to  continne  the  tests. 

Tht^  Board  then,  at  12  m,,  adjourned  to  meet  at  10  a.  m.,  the  16th 
instant. 


National  Armory, 
Springfield,  Mass.,  Januar^j  16, 1889. 

The  Board  met  pursuant  to  adjournment  at  10  a.m.  Present :  All  the 
roenibers. 

The  t«8t8  were  continued  as  follows,  the  bolt  having  in  the  mean  time 
been  straightened  by  hammering  on  a  lead  block: 

DEFECTIVE  CARTRIDOES. 

The  gun  to  be  fired  once  with  each  of  the  following  defective  car- 
tridges: (1)  Cross  filed  on  head  to  nearly  the  thickness  of  the  metal; 
(2)  cut  at  intervals  around  the  rim;  (3)  with  a  longitudinal  cut  the 
whole  length  of  the  cartridge,  from  the  rim  up;  a  fresh  piece  of  white 
paper  being  laid  over  the  breech  to  observe  the  escape  of  gas. 

No.  1.  Paper  badly  torn  ;  magazine  gate  blown  open  ;  liberal  escape 
of  gtis  to  side. 

No.  2.  Paper  badly  torn ;  less  escape  of  gns  than  in  the  preceding. 

IS^o.  3.  Paper  slightly  lorn ;  small  escape  of  gas. 

As  there  was  a  possibility  of  the  gun  being  disabled  in  the  succeed- 
ing tests,  the  Board  decided  to  postpone  these  until  the  gun  had  been 
thoroughly  tested  for  velocity,  pr(»ssure  in  chamber,  accuracy,  and  pen- 
etration at  500  and  1,000  yards.  The  Board  thought  it  best  to  keep  no 
further  daily  re<;ord  of  meetings  and  adjournments,  but  to  carry  on  the 
tests  whenever  the  weather  and  other  conditions  were  most  favorable. 
Some  of  these  tests  had  already  been  made  previous  to  the  disabling  of 
the  gun  on  December  18,  1888. 

VELOCITY. 

This  was  determined  on  December  10,  1888.  The  instrument  used 
was  a  Le  Bouleng^  chronograph,  which  was  operated  by  E.  T.  Hare  and 
the  recorder.  Distance  between  targets,  100  feet.  Thermometer,  dry 
bulb,  310 ;  wet  bulb,  32o.    Barometer,  29.84. 


Numlwr 
of  8bot. 

IiiHlmmental 
velocity. 

Number 
of  shot. 

InstruTuental 
velocity. 

X  amber 
of  shot. 

Tnatramontal 
velocity. 

1 

2 

3 

4 

1846.7 
182G.4 
1862.1 
1834.7 

5 

6 

7 

1841. 5 
1862. 1 
1810.0 

8 

0 

Mean... 

1811.0 
1828.1 
1835.0 

BECOLL. 


The  recoil  of  the  Schulhof  rifle,  as  compared  with  that  of  the  Spring- 
Geld,  was  determined  on  the  same  date  by  the  recoil  dynamometer,  de« 
s(*j:ibed  in  Ordnance  Notes  31  and  32. 


Knniber 
of  shot. 

Recoil  in  foot- 
pounds. 

Nnmbor 
of  shot. 

Recoil  in  foot- 
pounds. 

Number 
of  shot 

Reboil  in  foot- 
pounds. 

1 

2 

8.25      3 

6.00      i 

6.25 
6.50 

i  5 

Mean . . . 

6.60 
6.30 

BeooU  «f  8prlii|(fleld  fai  foot-poand«,  12.00 ;  determined  August  22, 1888. 
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PRESSURE. 

On  December  10, 1888,  a  Hebler  cartridge  was  fired  in  the  small* 
calibre  baiTcl  and  hoasing  used  for  the  purpose  of  determining  pressures. 
The  pressure  obtained  was  40,000  pounds.  As  it  is  necessary  to  cut  a 
hole  in  the  cartridge  shell  to  provide  for  the  access  of  the  powder  gas 
to  the  piston  of  the  pressure-gauge,  and,  as  this  cutting  is  attended 
with  considerable  danger  to  the  workman,  no  more  cartridges  were  pre- 
pared for  taking  pressures. 

AOOURAOY. 

The  Schulhof  rifle  was  fired  as  follows  for  accuracy,  a  fix^d  rest  be- 
ing used,  and  the  gun  in  each  case  being  operated  by  Mr.  E.  T.  Hare. 
The  Springfield  rifle  was  fired  under  the  same  circumstances  to  afford 
a  comparative  test.  The  shots  were  recorded  by  means  of  a  camera,  by 
the  method  explained  in  Appendix  A,  Report  of  Chief  of  Ordnance,  1882. 

December  13,  1888. — Distance,  500  yards.  Thermometer,  wet  bulb, 
190 ;  dry  bulb,  230  Barometer,  29.74.  Number  of  shots,  20.  Number 
of  hits,  20. 


Gun. 

Mean  hori- 
zontal de- 
viation. 

Mean  ve(r- 
ticalde- 
Tiation. 

RadiQB 

circle  of 

Bhota. 

Radius  60 

per  cent^  of 

shota. 

Schulhof 

Inehe9. 
4.08 

Inehet. 
10.68 
£.28 

Inches. 
13.05 
9.18 

Inehet. 
11.52 
8.88 

Sprinefleld 

4.74 

(Plots  of  the  above  targets  are  herewith  submitted,  marked  A  and  B.) 

January  3,  1889. — Distance,  60i)  yards.  Thermometer,  wet  bulb, 
38.60 ;  dry  bulb,  U.(P.  Barometer,  30.03.  Number  of  shots,  20.  Num- 
ber of  hits,  20. 


Gun. 

Mean  hori- 
zontal de- 
viation. 

Mean  ver- 
tical de- 
viation. 

lUdius 

circle  of 

shots. 

Radius  60 

per  cent,  of 

shots. 

Schulhof 

Bnrinirfleld 

Inehet. 
0.48 
2.64 

Inefiet. 

8.40 
4.80 

Inehet. 
12.36 
5.82 

Inehet. 
10.80 
4.80 

(Plots  of  the  above  targets  are  herewith  submitted,  marked  C  and  D.) 

January  4,  1889. — Distance,  1,000  yards.  Thermometer,  wet  bulb, 
380;  dry  bulb,  410.  Barometer,  30.12.  Number  of  shots,  20.  Number 
of  hits,  20. 


Ghin. 


Schulhof... 
Springfield 


Mean  horl* 
zontal  de- 
viation. 

Mean  ver- 
tical de- 
viation. 

Radius 

circle  of 

shots. 

Radius  50 

per  cent,  of 

shots. 

Inehet. 

10.80 
12.36 

Inehet. 
26.94 
18.78 

Inehet. 
30.84 
23.92 

Inehet, 
25.68 
21.84 

(Plots  of  the  above  targets  are  herewith  submitted,  marked  E  and  F.) 
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January  14, 1889.— Distance,  1,000  yards.  Thermometer,  wet  bulb, 
51.00 .  dry  bulb,  35.0O.  Barometer,  30.21.  Number  of  shots,  20.  Num- 
ber of  hits,  20. 


OOB. 

MoAD  horir 

zontal  de- 

yiation. 

Mean  ver- 
tical de- 
viation. 

Radius 

olrcle  of 

Mhots. 

BadiQsGO 

per  cent  of 

Bhota. 

Soholiiof 

Inche9. 
12.06 
10.80 

Inohu. 
27.60 
3B.40 

Inehea. 
32.16 
40.80 

Inchu. 

28.80 
33^84 

SprlDirfield 

(Plots  of  the  above  targets  are  herewith  submitted,  marked  G  and  H.) 


PENETRATION. 


January  7, 1889. — The  target  used  to  test  penetration  was  composed 
of  twenty -four  white  pine  boards  1  inch  thick,  placed  1  inch  apart  to 
facilitate  tracing  the  course  of  the  bullets. 

The  penetration  obtained  was  as  follows : 


Nnmber  of 
shot. 

1 
Penetration. 

500  yards. 

1,000  yards. 

1 

JncTn'M. 
15.25 
14.50 
14.50 
14.75 
15.50 
15.60 
15.00 

Jnehet. 

10.00 
0.25 
0.50 
0.50 

10.25 
0.60 
0.66 

2 

3 

4 

5 

6 

Mean 

The  Magazine-gun  Board  tasts  were  then  continued  as  follows: 

EXCESSIVE  CHARGES. 

After  discussion  the  Board  decided  by  a  majority  vote  to  submit  the 
gun  to  the  following  test: 

The  gun  to  be  tired  five  rounds  with  Hebler  cartridges  in  which  the 
charge  of  powder  had  been  increased  by  filling  the  fire  channel  in  the 
compressed  powder-cake  with  8  grains  of  Hazard  No.  2  duck-shooting 
powder.  One  of  these  cartridges  was  inserted  in  the  chamber  and  the 
other  four  placed  in  the  magazine.  On  firing  the  gun  the  head  was 
blown  off  the  cartridge  in  the  chamber,  and  one  of  the  cartridges  in  the 
magazine  exploded,  being  probably  ignited  through  a  crack  in  the 
metal  of  the  cartridge  case.  These  cracks  were  very  frequently  met  with 
in  the  Hebler  cartridges  used  in  the  tests.  Two  of  the  other  cartridges 
in  the  magazine  were  blown  out  unexploded,  the  magazine  gate  was 
blown  open  and  badly  bent,  and  the  bolt  was  again  upset  and  sprang. 
The  gun  was  too  much  disabled  to  allow  the  tests  to  be  continued,  and 
the  board  decided  to  have  it  repaired  before  proceeding  further.  One 
of  the  prepared  cartridges  which  had  been  in  the  magazine  at  the  time 
of  the  explosion  was  fired  in  the  housing  used  for  taking  pressures,  and 
one  of  the  ordinary  Hebler  cartridges  was  fired  for  pressure  in  compari- 
son.   The  results  were  as  follows :  Length  of  cut,  prepared  cartridge. 
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1.039  inches;  ordinary  cartridge,  .947  inch.  Coppers  of  the  same  lot 
of  metal  as  those  used  to  obtain  the  above  cuts  were  sent  to  the  Water- 
town  Arsenal  for  trial  in  the  United  States  testing  machine,  and  it  was 
found  that  a  length  of  cut  of  9.61  inches  corresponds  to  pressure  of 
41,000  pounds,  and  a  length  of  cut  of  1.029  inches  corresponds  to  a 
pressureof  50,000  pounds.  Therefore  the  prepared  cartridge  developed 
a  pressure  at  least  10,000  pounds  greater  than  is  obtained  with  the 
ordinary  Hebler  cartridge. 

The  tests  were  resumed  on  January  21, 1889,  the  bolt;  having  been 
straightened  as  before,  and  the  magazine  gate  put  in  working  order. 
It  was  found  that  the  bolt  had  been  so  upset  as  to  shorten  it  appreci* 
ably,  increasing  the  head  space  and  leaving  the  cartridge  unsupported. 

DUST. 

The  piece  to  be  exposed,  in  the  box  prepared  for  that  purpose,  to  a 
blast  of  fine  sand  dust  for  two  minutes,  to  be  removed,  tired  20  rouads, 
replaced  for  two  minutes,  removed  and  fired  20  rounds  more.  The 
piece  was  subjected  to  the  first  dusting  and  tired  6  rounds.  The  heads 
of  the  first  two  cartridges  fired  were  blown  oti*.  The  next  three  were 
lubricated  and  worked  satisfactory.  On  the  sixth  round  an  escape  of 
gas  took  place,  the  cartridge  shell  being  badly  cracked  near  the 
base.  The  extractor  was  broken  in  two  pieces  and  blown  to  some  dis- 
tance and  the  magazine  gate  was  blown  open.  The  magazine  worked 
perfectly  throughout  this  test.  As  the  gun  was  disabled  by  the  break- 
ing of  the  extractor  it  was  necessary  to  suspend  the  tests  till  a  new 
extractor  could  be  made. 

The  tests  were  resumed  on  February  14.  The  gun  had  in  the  mean- 
time been  repaired  as  follows:  A  new  extractor,  made  at  this  armory, 
had  been  substituted  for  the  one  broken  in  the  dust  test,  and  the  bolt 
had  been  lengthened  by  the  addition  of  a  new  piece,  in  order  to  support 
the  cartridge  properly  and  preserve  the  proper  head  space. 

The  tests  were  then  continued  as  follows : 

RUST. 

The  breech  mechanism  and  receiver  to  be  cleansed  of  grease  and  the 
chamber  of  tbe  barrel  greased  and  plugged,  the  butt  of  the  gun  to  be 
inserted  to  the  height  of  the  chamber  in  a  solution  of  sal-ammoniac  for 
ten  minutes,  exposed  for  two  days  in  a  warm  room,  and  then  fired  20 
rounds.  Gun  well  rusted.  Great  diffi-ulty  was  experienced  in  working 
the  bolt,  and  it  was  taken  out  and  the  firing-pin  notch  rubbed  clean  of 
rust.  The  bolt  was  then  replaced  and  found  to  work  much  better.  The 
20  rounds  were  fired  without  diflBculty,  the  magazine  and  cutoff,  which 
were  very  thoroughly  rusted,  working  well  after  a  little  manipulation. 
When  only  one  or  two  cartridges  remained  in  the  magazine,  it  was  found 
that  the  magazine  spring  had  not  power  to  feed  them  up,  and  had  to 
be  aided  by  rapping  with  a  mallet. 

TRAJECTORY. 

On  February  6  the  Board  decided  to  determine  the  trajectory  of  the 
Schulhof-Iiebler  rifie  for  500  yards  ])ractically  by  the  use  of  i>a]>er 
screens.  The  500  yard  range  at  the  Water  Shop  Pond  was  used,  and 
paper  screens  were  established  ou  the  ice  at  100, 200, 300,  and  400  yards 
from  the  firing  point. 
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The  fonowing  measarements  were  made : 

Ttfot 

Bottom  line  of  500-yard  target  above  ice 5.5427 

Mazzle  of  gnn  above  ice  (lixed  rest  used) 5. 112 

A  high  -wind  was  blowing,  and  althongh  12  shots  were  fired,  none  of 
them  passed  through  all  the  screens.  On  February  11  the  experiment 
was  repeated,  and  after  15  unsuccessful  shots,  one  was  finally  obtained 
which  passed  through  all  the  screens  and  struck  the  target. 


Shot  stmok— 

Above  ice. 

Above 

mnziie  of 

gun. 

lOO-varfl  screen  ......... 

Feet. 

8.908 
1].6()4 
12.983 
12. 579 

9.959 

Feet. 
3.796 
6.492 
7.871 
7.467 
4.847 

200- vard  screen 

300-Vard  screen 

400-Vft wi  scr  en 

Tariiet 

This  gives  for  the  approximate  height  of  the  trajectory  above  the  line 
of  sight — 

Feet. 

100  vards 2.«26 

200  yards 4.553 

300yai?l8 - ,.-.  4.962 

400  yards 3.5«9 

Inasmuch  as  it  had  required  two  entire  days'  labor  and  the  expendi- 
ture of  nearly  30  rounds  of  ammunition  to  get  one  shot  through  all  the 
screens,  the  Board  decided  not  to  continue  this  experiment  further. 

The  ordinates  of  the  trajectory  of  the  Schulhof-Hebler  rifle  were  then 
calculated  by  the  recorder  for  ranges  of  500  and  1,000  yards,  using  the 
formulas  on  page  84,  **  Exterior  Ballistics,''  by  Capt.  J.  M.  lugalls,  Fort 
Monroe,  Va.  An  instrumental  velocity  at  50  feet  from  the  muzzle 
of  l,83i>  feet,  giving  a  muzzle  velocity  of  1,873  feet,  was  astsumed.  This 
was  very  nearly  the  mean  velocity  obtained  in  the  test  for  velocity. 

Range  500  yard8. — AngU  of  projection  36'  45". 

ORDINATES. 

Feet. 

100  yards 2.759 

200yapdH 4.464 

274.:i35  yards  (maximum) 4.8H0 

300  yards 4.8*27 

400  yards 3.485 

Range  1,000  *  yards. —Angl^  of  projection  1^  50'  14". 

ORDIKATRS. 


Feet. 


100  vards 9.174 

200  vards 17.294 

300  vards 24.070 

400  yards 29.141 

500yard8 32.065 


Feet. 

562. 938  yards  (maximum) 32. 587 

eOOyards : 32.421 

700  yards 30.102 

800  vards 2.3.782 

900  yards 13.993 


The  Schnlhof  breech  mechanism  was  fully  described  in  the  pamphlet 
sabmitted  with  the  previous  reports  of  the  Board. 
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The  Hebler  cartridge  ased  resembles  in  general  the  one  described  in 
Notes  on  the  Construction  of  Ordnance,  ^o.  43. 

Appendix:  The  weight,  dimensions,  charge,  etc.,  differ  as  follows: 
Length  of  cartridge  case,  2.015  inches ;  length  of  cartridge,  2.956  inches; 
weight  of  cartridge  (average)  386  gmins;  powder  chargCi  57  to  60  grains; 
weight  of  bullet,  215  grains. 


National  Armory, 
Spring^fieldj  Mass.,  March  6,  1889. 

The  Board  met  pnrsnant  to  the  call  of  the  president  at  2  p.  m.  Pres- 
ent, all  the  members  except  Lientenant  Clark,  who  was  on  leave  of  ab- 
sence for  one  month,  authorized  by  letter  of  Chief  of  Ordnance,  dated 
February  25,  1889. 

After  discussion,  the  Board  decided  that  in  the  present  condition  of 
the  gun  it  was  not  advisable  to  submit  it  to  further  tests. 

After  a  careful  review  of  the  preceding  trials,  the  Board  would  sub- 
mit the  following  report :  The  tests  to  which  the  Schulhof  rifle  has  been 
subjected  have  been  unusually  severe,  owing  to  the  defective  nature  of 
the  Hebler  cartridges  used.  Cracks  were  developed  in  more  than  50 
per  cent,  of  the  cartridge  cases,  and  the  escape  of  gas  in  many  cases 
was  excessive.    Tlie  breech-bolt,  in  the  opinion  of  the  Board,  does  not 

f possess  the  necessary  strength  and  solidity.  It  is  a  mere  shell,  ai^d  is 
iable  to  become  so  sprung  and  upset  by  repeated  tiring  as  to  prevent 
its  proper  working.  This  bolt  was  practically  disabled  after  the  endur- 
ance test,and  had  to  be  straightened  and  repaired  several  timesduringthe 
trials.  The  attachment  of  the  bolt  handle  to  the  bolt  by  brazing  alone  is, 
in  the  opinion  of  the  Board,  very  objectionable.  The  gun  was  disabled  in 
the  first  trial  by  the  bolt  handle  becoming  detached  from  the  bolt.  It 
was  rebrazed  and  in  addition  pinned  to  the  bolt,  and  no  further  trouble 
was  experienced.  The  extracting  and  firing  mechanisms  worked  well 
thi'onghout  the  tests,  no  miss-fires  nor  failures  to  extract  being  noted. 
The  performance  of  the  magazine  and  cut-off  was  perfectly  satisfactory. 
It  was  found  that  greater  rapidity  of  fire  could  be  obtained  when  loose 
cartridges  were  loaded  into  the  magazine  by  the  fingers,  than  when  the 
tin  cartoons  were  used.  In  the  opinion  of  the  board  this  magazine  ex- 
cels in  the  ease  and  rapidity  with  which  it  can  be  loaded  with  loose  car- 
tridges. It  also  possesses  the  advantage  of  being  loaded  with  equal 
facility,  whether  the  bolt  is  opened  or  closed.  Altliough  more  compli- 
cated than  some  othei*s,  its  mechanism  was  unimpaired  by  the  different 
tests,  including  the  severe  rust  test. 

The  ** excessive  charge''  test,  in  which  the  gun  was  disabled,  should 
not  be  considered,  as  the  pressure  developed  wiis  abnormal,  and  the 
whole  test  one  that  no  arm  should  be  expected  to  stand.  The  explosion 
of  the  cartridge  in  the  magazine  was  due,  the  Board  thinks,  to  a  crack 
in  the  metal  of  the  cartridge  case,  which  allowed  the  ignition  of  the  car- 
tridge. In  any  other  torni  of  magazine  it  is  probable  that  the  same 
accident  would  have  occurred  under  the  same  conditions. 

To  sum  u]>,  the  Board  is  of  the  opinion  the  Schulhof  magazine  has 
passed  the  tests  to  which  it  has  been  subjected  in  a  satisfactory  manner. 
The  working  of  the  firing  and  extracting  mechanisms  was  satisfactory 
through  the  tests.  The  bolt  as  now  constructed  the  Board  regards  as 
weak  and  unsatisfactory  and  not  suitable  for  a  military  arm. 

The  Board  consichMs  tin*.  Hebler  cartridges  to  be  dangerous  and  un- 
suitable for  the  military  service.    iSIore  than  50  per  cent,  of  the  shells. 
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fired  were  foand  to  be  cracked,  and  the  escape  of  gas  throughout  the 
tests  was  frequent  and  very  detrimental  to  the  arm.  The  practice  for 
accuracy  was  much  inferior  to  previous  practice  with  the  Eubin  car- 
tridges, and  the  variation  in  velocity  seemed  to  be  considerable. 

There  being  no  further  business  before  it  the  Board  then,  at  4  p.  m., 
adjourned  Hue  die.' 

W.  A.  Mabyb, 

Major  of  Ordnanoej  U.  S.  Army. 
J.  0.  Clifford, 

Captain^  Ordnance  Department. 
J.  W.  Ben]6t, 

Lieutenant  of  Ordnance^  Recorder. 
Sam'l  W.  Poetbb, 

Master  Armorer. 
Approved. 

A.  P.   BUFPINGTON, 

Lieutenant' Colonel  J  Ordnance. 


Eepeating  Carbink  Systkm,  Josbf  Schulhof,  Model  1888. 

The  principal  parts  of  this  new  repeating  carbine  are  the  following: 
I.  The  breech-frame  and  breech-case  with  stock  and  barreL 
II.  The  breech-bolt  with  firing-pin  and  spring. 

III.  The  locking-block  with  operating  lever  and  spring. 

IV.  The  trigger  and  trigger  spring. 
V.  The  magazine. 

In  the  annexed  drawings  the  carbine  and  its  different  parts  are  represented. 

Figure  1  nhows  the  carbine  seen  from  the  left. 

Figure  2  is  a  left  side  view  of  the  mechanism  of  the  carbine  with  breech  closed* 

Figure  3  is  the  same  view  with  open  breech. 

Figure  4  shows  in  five  views  the  breech-bolt. 

Figure  5  shows  the  firing-pin  and  spring. 

Figure  6  shows  the  rear  ead  of  the  breech-bolt,  indicating  position  of  firing-pin 
when  cocked. 

Figure  7  shows  in  three  views  the  breech-block  and  its  two  pivots. 

Figure  8  is  a  top  view  of  the  magazine  detached. 

Figure  9  is  a  rear  view  of  the  magazine  with  closed  door. 

Figure  10  is  the  same  view  with  opened  door. 

Figure  11  is  a  front  view  of  the  magazine. 

The  frame  of  the  carbine  is  open  at  the  sides  and  carries  the  breech-case  a,  which 
is  above  provided  with  the  cartridge  receiving  and  ejecting  opening  as  in  other  fire- 
anns  with  nliding  breech-bolt. 

The  breech'bolt  consists  of  but  three  principal  part«,  the  bolt  proper  5,  the  firing- 
pin  f,  and  tiring-spring  /.  The  breech-bolt  slides  or  reciprocates  in  the  breech-case 
and  is  below  provided  with  a  Ing,  b^,  to  which  is  pivoted  the  breech-block  o  by  means 
of  the  loosely-inserted  pin  o^  Block  c  is  forked  or  provided  with  a  slit,  c^,  into  which 
fits  the  top  part  of  operating  lever  d.  This  top  part  of  lever  d  has  a  curved  or  an- 
gular slit,  <f,  througli  which,  and  through  a  hole  in  block  o,  a  screw,  #,  is  passed, 
thereby  moveably  jointing  together  block  o  with  operating  lever  d,  Liever  d  is  ^t  d\ 
pivoted  in  the  frame  and  is  below  provided  with  the  operating  ring  d*.  Operating 
lever  d,  block  c,  and  breech-bolt  a  being  connected  in  the  manner  described,  it  fol- 
lows that  when  a  reciprocating  movement  is  given  to  operating  ring  d*,  the  same 
movement,  but  in  an  opposite  direction,  is  imparted  to  the  breech-bolt ;  that  is,  pull- 
ing back  ring  d*y  will  close  the  breech-bolt,  and  pushing  it  forward  will  open  it. 
When  the  breech-bolt  is  closed  block  c  is  in  a  horizontal  position,  as  shown  in  Figure 
2,  and  its  rear  end  rests  against  a  shoulder,  a^,  of  the  breech-case,  thereby  blocking 
the  breech-bolt  when  the  shot  is  fired.  As  the  opening  of  the  breech-bolt  with  the 
finger,  b^  pushing  forward  ring  d*  of  the  operating  lever,  would  be  difficult  and  tire- 
some, this  movement  is  caused  by  a  strong  spring,  g,  attached  to  the  stock-plate  by 
a  screw,  g^.  Spring  g  presses  upon  a  small  roller,  d<^,  attached  to  operating  lever  d  in 
such  manner  that  when  the  latter  is  pulled  back  by  ring  d*  spring  g  is  raised  and 
tightened.  When  lever  d  has  arrived  in  a  vertical  position,  the  breech-bolt  being 
€looedy  9B  shown,  the  force  of  spring  g  is  in  line  with  pivot  d}  of  lever  d,  and  oonse- 
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quently  can  not  act.  Ah  soon,  howeyer,  as  a  slight  forward  impulse  is  given  by  the 
operating  linger  to  ring  d*^  spring  g  comes  into  action,  and  in  forcing  the  lower  part 
of  lever  d  forwanl,  naturally  opens  the  breech-l)olt.  Firiug-pine,  upon  which  spring 
/is  coiled,  slides  in  the  brcech-bolt,  where  it  is  guided  in  a  plug,  e^  which  is  screwed 
into  the  rear  end  of  breech-bolt  b. 

The  rear  end  of  iiring-pin  e  is  provided  with  a  knob,  e'^,  to  wliich  a  guide  bar,  e',  is  at- 
tached. This  guide  bar  e* slides  in  a  grove  ft*  underneath  the  breecli-bolt.  The  trig- 
ger mechanism  consists  of  the  trigger  proper  /i,  which  tits  into  the  slit  in  the  operat- 
ing ring  d*j  and  which  is  pivoted  in  the  frame  upon  a  pin  hK  The  top  arm  of  trigger 
h  carries  the  sear  /(^  and  is  pressed  upon  by  trigger  spring  A^. 

In  closing  the  bolt  the  forward  end  of  guide-bar  6^  is  caught  by  sear  h^  and  thereby 
the  firing-pin  is  arrested  and  its  spring  compressed  or  cocked  as  the  breech -bolt  ad- 
vances. 

The  frame  of  the  carbine  is  closed  on  either  side  by  a  plate  or  cover,  i,  t^  the  one 
of  which  is  fastened  by  a  screw,  while  the  other  is  held  in  place  by  a  turn  button  or 
latch  P,  so  that  this  one  side  plate  may  be  removed  without  the  aid  of  tools.  The 
magazine  is  a  drum,  rigidly  attached  below  the  breech  opening  to  the  breech-case; 
said  magazine  drum  k  is  accessible  by  a  flap  or  door,  fc^  wliieh  is  kept  closed  by  a 
snap  bolt,  it^.  Inside  the  magazine  drum  k  is  placed  the  rotary  drum  or  shaft  Z  to 
which  the  cartridge  feeder  l^  is  attached.  Feeding  drum  I  is  rotated  by  a  spiral 
spring  m,  coiled  upon  its  forward  end  and  attached  with  one  •nd  to  the  magazine 
and  with  the  other  to  dnim  or  shaft  L  The  rear  end  of  shaft  I  \h  cogged  or  provided 
with  teeth,  n^,  into  which  gears  a  cogge<l  segment,  n,  pivoted  upon  the  rear  end  of 
magazine  drum  k.  When  flap  or  door  k^  is  op<'ned  it  strikes  aud  carries  along  seg- 
ment n,  giving  it  about  one- fourth  turn  which  results  in  about  one  whole  turn  of 
shaft  Ij  whereby  spring  m  is  wound  or  tightened.  When  door  k  *  has  been  completely 
opened,  segment  n  has  been  carried  somewhat  beyond  its  proper  gearing  position  to 
teeth  n\  so  that  its  last  tooth  acts  as  a  kind  of  brake  to  shaft  I  and  thereby  prevents 
it  from  turning  back  under  the  influence  of  the  coiled  spring. 

The  cartridges  having  been  introduced  into  the  magazine  the  door  is  again  closed, 
and  in  so  doing  strikes  against  segment  n,  thereby  throwing  it  into  proper  gear  again 
with  teeth  «*  of  shaft  L  This  liberates  shaft  7,  aud  turning  back  under  the  influeuce 
of  Bpring  m  feeder  U  pushes  the  cartridges  one  by  one  underneath  the  opening  in  the 
bottom  of  the  breech-case,  from  where  they  are  ]mshed  into  the  cartridgc-chan'iber  by 
the  advancing  breech-bolt.  The  shot  having  been  fired,  the  cartritlge-shell  is  ex- 
tracted by  the  extractor  in  the  usual  manner  as  the  breech-bolt  recedes  under  the  in- 
fluence of  spring  g. 

The  mechanism  may  be  stopped  or  locked  by  the  safety-bolt  o,  which  is  a  sort  of 
swivel  that  may  be  turned  into  a  notch  in  the  operating  lever  below  the  frame. 

The  handling  of  the  carbine  is  extremely  simple.  The  magazine  door  is  opened  and 
the  cartridges  either  dropped  in  by  hand  or  introduced  by  a  chargiug-box.  The 
magazine  door  having  been  closed,  the  cartridges  may  bo  fired  in  succession  by  oper- 
ating the  lever.  Each  time  when  the  operating  ring  has  been  pulled  back  far  enough 
to  block  the  breech-bolt  the  finger  meets  the  trigger  protruding  through  the  slit  in 
the  operating  ring  and  the  shot  is  fired.  The  magazine  having  been  discharged,  sin- 
gle fire  may  be  kept  up  by  dropping  single  cartridges  into  the  top  opening  of  the 
breech-case.  For  accurate  shooting  the  breech  may  be  closed,  putting  the  finger 
against  the  outside  of  the  operating  ring  for  pulling  it  back  and  then  introducing  the 
finger  to  pull  the  trigger  for  an  accurately-aimed  shot. 

The  taking  apart  of  the  carbine  for  cleaning,  oiling,  and  other  purposes  is  very  easy 
and  simple.  Turn-button  P  (Figure  I)  is  turned  jwide  and  plate  i  removed.  Now 
pin  c'  is  pulle<l  out  and  the  breech-bolt  is  free  to  be  removed  uy  pulling  the  trigger 
to  lower  the  sear.    The  putting  together  is  effected  in  the  reverse  manner. 
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Appendix    12. 


TRIAL  OF  SMITH  <f-  WESSON  .38  CALIBER,  HAMMERLE88  SAEIETY  RE- 
VOLVER, DOUBLE  ACTION;  AND  COLT  .38  CALIBER  REVOLVER,  DOU- 
BLE ACTION,  NEW  NAVY  PATTERN 

ft 

(3  plates.) 

Proceedings  of  a  Board  convened  by  virtue  of  the  following  indorse- 
ments on  letter  of  Capt.  W.  P.  Hall,  oth  Cavalry,  to  the  Chief  of  Ord- 
nance, U.  S.  Army,  dated  March  7, 1889,  requesting  that  12  hammerless 
S.  &  W.  revolvers,  caliber  .38,  6-inch  barrel,  be  issued  to  his  troop  with 
sufficient  ammunition  for  testing  them. 

[First  indorsement.] 

Ordnancb  Officb, 
Wa$kingUm,  March  14,  1889. 

Bespeotfnlly  referred  to  the  conmiandiDg  officer  of  National  Armory,  with  instroc- 
tion»  to  procnre  one  of  the  revolyers  referred  to  within  and  test  it,  reporting  the  re- 
salts,  with  his  views  and  recommendations,  to  this  office. 

8.  V.  Beni^t, 
Brigadier-General,  Chief  of  Ordnance, 

[Second  indorseaent.] 

National  Armory, 
Springfield,  Maes,,  March  16,  1889. 

Respectfully  referred  to  a  Board  to  conBist  of  Capt.  J.  C.  Clifford  and  Lieut.  J.  W. 
Ben^t  for  test  and  report.  The  tost  will  be  that  prescribed  in  '^  Regulations  for  the 
trial  of  army  revolvers  at  the  National  Armor}*^,"  printed  at  the  Armory  December, 
1«76. 

A.   R.  BUFFINGTON, 

lAeutenant-Colenel  of  Ordnance,  Commanding, 


National  Abmoby, 

Springfield^  Mass,^  April  15,  1889. 

The  Smith  &  Wesson  safety  revolver,  caliber  .38,  with  saitable  am- 
manition  havinp:  arrived  at  this  Armory,  the  Board  met  pursuant  to  the 
foregoing  indorsements,  at  10  a.  m.  Present:  both  the  members.  Ver- 
bal orders  were  received  from  the  commanding  officer,  National  Armory, 
to  test  at  the  same  time  with  the  Smith  &  Wesson  safety  revolver,  the 
new  navy  double  action  .38  caliber,  revolver,  submitted  by  the  Colt's  Pat- 
ent Fire-arms  Manufacturing  Company.  The  Board  decided  to  keep  no 
daily  record  of  its  proceedings,  but  to  conduct  the  trial  of  the  two  re* 
Tolvers  in  such  a  manner  and  at  such  times  aa  should  be  practicable, 
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General  dkscription  of  the  Smith  &   Wes<u>n  safety  hamkbrless  revol- 
ver, CAUSER  .'Sf*. 

yamenclature  of  component  parts. 


(Plate  2.) 


1.  Barrel. 
*2.  Cylinder. 

3.  Frame. 

4.  Stop. 

5.  Barrel  catch. 
6    Safety  lever. 
7.  Gaard. 

ti.  Side  plate. 
9.  Base4>in. 

10.  Barrel  catch  lifter. 

11.  Cylinder  hook. 

12.  Extractor  post. 

13.  Extractor. 

14.  Trigger. 

15.  Hammer. 

16.  Stock  screw. 

17.  Strain  screw. 

18.  Short  plate  screw. 

19.  Joint  pivot  and  screw. 

20.  Hammer  stud. 

21.  Firing-pin  buHfaiog. 

22.  Firin^-pin. 

Also  the  following  pins 

44.  Cylinder  stop  spring  pin. 

45.  Latch  spring  pin. 

46.  Safety  lever  pin. 

47.  Cylinder  hook  pin. 

48.  Barrel  catch  pin. 


23. 
24. 
25. 
26. 
*/7. 
28. 
29. 

:iO. 

31. 
32. 
33. 
34. 
35. 
3(>. 
37. 
33. 
39. 
40. 
41. 
42. 
43. 


Extractor  stad. 

Bight-hand  stock. 

Left-hand  stock. 

Extractor  cam  and  Ifttch. 

Sight. 

Split  spring. 

Hand  Hpriug. 

Barrel  catch  spring. 

Firing-pin  spring. 

Cylinder  hook  spring. 

Cylinder  stop  spring. 

Latch  spring. 

Hand. 

Stirrup. 

Front  sear. 

Extractor  spring. 

Main  spring. 

Nut. 

Trigger  spring. 

Barrel  catch-lifter  spring. 

Safetv  latch. 


49.  Firing-pin  bushing  pin. 

50.  Barrel  catch  lifter  pin. 

51.  Stop-pin. 
.52.  Latch-pin. 
53.  Trigger-pin. 


The  manufacturers  in  their  circulars  make  the  following  claims  for  this  revolver: 

The  great  number  of  accidents  recorded  during  past  years  in  the  use  and  handling 
of  the  revolver  has  made  it  evident  that  some  decided  change  in  this  arm,  by  which 
these  accidents  shall  bo  avoided,  is  not  only  desirable  but  necessary.  To  this  end 
much  time  and  thought  has  been  expended/bnt  not  until  quite  recently  has  the  ob- 
ject sought  after  been  fully  attained  in  the  perfection  of  our  hammerless  safety  re- 
volver, which  we  now  offer  to  the  public. 

It  is  well  knowu  to  all  familiar  with  the  subject  that  a  very  large  proportion  of  the 
accidents  with  revolvers  arises  from  some  unintentional  manipulation  of  the  hammer. 
Either  it  receives  a  blow,  is  allowed  to  slip  off  the  thumb  in  cocking,  is  accidentallT 
caught  on  sooie  foreign  object  and  partially  raised,  or  is  unintentionally  left  at  full 
cock.  The  only  other  and  a  fruitful  source  of  accident  is  the  unintentional  manipa- 
latiou  of  the  Trigj^«*r. 

In  the  new  hammerless  safety  revolver  all  tlieso  liabilities  to  accitient  are  made 
impossibilities;  firift,  by  placing  the  hammer  of  the  arm  entirely  within  the  look 
frame,  so  that  no  external  force  whatever  can  be  apj»lii'd  to  it :  jiud  second,  by  so  ar- 
rangin*;  the  trigj^er  that  it  can  not  be  pulled,  except  at  the  iustiint  of  deliberate  firing, 
and  only  by  this  mt'ans.  One  ^ery  important  feature  of  this  arrangement  is  the  safety 
of  the  arm  in  the  liaudsof  children,  as  no  ordinary  child -under  eight  years  of  age  can 
possibly  discharge  it.  The  new  arm  is  also  provided  with  a  rebounding  lock,  as  ttn 
additional  source  of  safety  and  protection. 

We  think  it  safe  to  say  one  of  these  revolver**  may  be  carried  with  as  little  danger 
of  injury  to  the  ])erson  carrying  it  as  if  it  were  a  block  of  *>  ood.  and  yet  it  possesses 
in  a  high  degree  all  the  essential  qualities  of  a  weapon  of  defense,  or  an  arm  for  tar- 
get practice.  As  a  weapon  of  defense  it  has  the  advantage,  on  account  of  the  hammer- 
less feature,  of  being  n?adily  drawn  from  the  ]>ocket. 

As  to  weight  and  general  appearance,  the  hammerless  safety  revolver  is  but  one- 
half  ounce  heavier  than  our  double-action  model  of  the  same  caliber,  and  tMj  as 
handsome  in  appearance  as  anything  yet  issned  from  our  works.  In  addition  to  the 
above-described  elements  of  safety,  this  revolver  has  the  automatic  ejector,  M  applied 


BEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 


131 


to  all  of  our  former  models,  and,  in  short,  possesses  eveiy  desirable  quality  of  the 
well-known  Smith  A  Wesson  reyolvers. 

OPERATION  OF  THE  PARTS. 

The  hammer  and  all  the  upper  part  of  the  look  meohanistn  is  located  entirely  within 
the  frame,  so  that  the  latter  at  its  upper  part  may  be  entirely  closed,  with  no  apertures 
through  which  to  admit  dirt.  A  separate  firing-pin  is  nsed  to  explode  the  cartridge, 
which,  when  the  hammer  is  thrown  forward  and  is  pressing  against  the  firing-pin, 
projects  through  the  upper  part  of  the  frame ;  but  when  the  pressure  of  the  hammer 
is  withdrawn,  or  the  hammer  is  moved  back,  as  when  the  hammer  rebounds,  or  is 
partially  or  wholly  cocked,  a  small  spring  placed  between  the  frame  and  the  firing- 
pin  forces  the  latter  back  also,  so  that  it  does  not  then  project  through  tho  frame. 
'  The  hammer,  which  is  acted  upon  and  raised  by  the  trigger,  as  in  the  *^  double-action 
revolver,"  is  kept  constantly  locked  by  the  safety  latch,  which  is  held  in  position  by 
the  safety-latch  spring.  When  held  in  the  hand  for  firing,  the  natural  jiressure  ex- 
erted by  the  hand  in  the  movement  of  pulling  the  trigger  upon  the  safety  lover  causes 
it  to  act  upon  the  safety  latch,  raising  it  and  releaKing  tlie  hammer.  In  its  other 
features  the  arm  closely  resembles  the  Smith  &  Wesson  .38  "double-action  revolver." 
The  barrel  catch  and  cylinder  ca.tch,  however,  differ  from  the  ordinary  double-action 
model.  The  cylinder  and  ejector  can  be  removed  for  cleaning  and  replaced  with  great 
ease  and  rapidity,  as  follows : 

To  remove  the  cylinder  and  ejector,  open  the  arm  until  the  piston  protrudes  about 
half  way,  press  the  cylinder  catch,  and  turn  the  cylinder  two  turns  to  the  left. 

To  replace  the  cylinder  and  ejector,  open  the  arm  to  it-s  full  capacity,  press  the 
cylinder  catch,  carry  the  cylinder  forward  upon  the  base-pin,  and  give  it  two  turns 
to  the  right. 

DIMENSIONS. 


Total  length,  9.23  inches. 

Length  of  barrel,  5  inches. 

Diameter  of  bore,  .35  inch. 

Number  of  grooves,  5. 

Kind  of  grooves,  circle  of  about  .36  inch. 

Depth  of  grooves,  .005  inch. 

Grooves,  depth,  uniform  or  not  f   Uniform. 

Grooves,  twist  of,  one  turn  in  18.56  inches. 

Grooves,  twist,  right-handed. 


Grooves,  twist,  uniform. 

Number  of  chambers,  5. 

Diameter  of  chambers,  .388  iuch. 

Length  of  cylinder,  1.215  inches. 

Diameter  of  cylinder,  1.30  inches. 

Total  weight,!  pound  1,690  grains;  1.24142 

pounds. 
Weight  of  powder  charge,  15  grains. 
Weight  of  bullet,  146  grains. 


The  new  Colt  navy  double-action  revolver,  0".38  caliber,  with  simul- 
taneous EJECTOR. 


Figure  1,  Plate  3,  gives  a  side  view  of  tho  revolver  complete ;  Figure  2,  a  longitu- 
dinal sectional  side  view,  showing  the  parts  in  tho  normal  positiou  ;  Figure  3  the  same 
as  Figure  2,  showing  the  parts  as  after  the  discharge  of  the  hammer  and  before  the 
release  of  the  trigger ;  Figure  4,  a  forwartl  end  view ;  Figure  5,  a  trausverHe  section 
through  the  frame,  showing  a  rear  end  of  the  cylinder  and  the  spindle  with  the  crane ; 
Figure  6  a  horizontal  section  showing  a  top  view  of  tho  locking  bolt  of  the  cylinder, 
its  slide  and  locking  dog ;  Figure  7,  a  sectional  side  view  of  the  same ;  and  Figure  8, 
a  transverse  section  in  rear  of  the  cylinder. 


NOMENCLATURE  OF  COMPONENT  PARTS. 


1.  Frame  cap. 

2.  Cap  screws  (2). 

3.  Frame.. 

4.  Recoil  benching. 

5.  Cylinder. 

6.  Fjector  and  ratchet. 

7.  Ejector  rod. 

8.  Ejector  rod  head. 

9.  Ejector  spring. 

10.  Crane. 

11.  Crane  nut. 

12.  Crane  lock. 

13.  Crane  lock  screw. 

14.  Barrel  and  sight. 

15.  Latch* 

16.  Latch  spring. 

17.  Latch  pin. 


18.  Half  Btocks(2). 
90.  Stock  mmw  (2). 


19.  Escntoheons 


21.  Stock  pin. 

22.  Hand. 

23.  Hand  spring. 

24.  Trigger. 

25.  Trigger- pin. 

26.  Trigger  rebound  pin. 

27.  Rebound  spring. 

28.  Rebound  lever. 

29.  Rebound  spring  pin. 

30.  Rebound  lever  pin. 

31.  Hammer. 

32.  Hauinier  stmt. 

33.  Hammer  strut  spring. 

34.  Hammer  strut  spring  pin. 

35.  Hammer  ])in. 

36.  Hammer  stirrup. 

37.  Hammer  stirrup  pin. 

38.  Main-spring. 

39.  Strain  screw. 
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^11  throw  the  hammer  to  the  full  cocked  position,  where  the  nose  I  will  escape  from 
the  Rtrnt  m,  and  allow  the  hammer  to  Hy  forward  as  seen  in  Figure  3 ;  the  pull  of  the 
trigger  tirst  imparting  the  rotation  to  the  cylinder  by  means  of  the  hand  n,  hung 
upon  the  trigger  in  the  usual  manner.  Under  this  arrangement  the  rebound  spring 
serves  also  as  a  trigger  spring,  and  as  the  pull  of  the  trigger  is  prevented  except  when 
the  cylinder  is  in  the  proper  position,  it  follows  that  the  hammer  cannot  be  dis- 
charged except  when  the  cylinder  is  in  sach  proper  position.  The  bearing  between 
the  cam-shaped  portion  of  the  rebound  lever  G  F  is  in  snch  relation  to  the  ham- 
mer, when  the  hammer  stands  in  the  rebound  position,  as  seen  in  Figure  ^ — that  is, 
in  a  direct  line  between  the  axis  of  tbe  pivot  of  the  hammer  and  lever— and  the 
point  of  the  strut  m  extends  down  ho  as  to  nearly  toaoh  the  top  of  the  nose  {  of  the 
trigger,  so  that  if  the  hammer  should  be  forced  forward  from  its  rebound  position,  the 
stmt  m  will  strike  the  nose  of  the  trigger,  the  tendency  of  which  will  be  to  tnrn  the 
trigger  forward ;  but  as  the  arm  G  of  the  rebound  lever  is  by  snch  accidental  move- 
ments of  the  hammer  depressed,  the  other  arm  F  of  the  lever  at  the  same  time  through 
the  stnd  g  upon  the  trigger,  tends  to  tnrn  the  trigger  backward  against  the  strut  m, 
and  thus  the  hammer  is  positively  locked.  In  the  frame  in  rear  of  the  cylinder  is  a 
central  longitudinal  bolt  L.  (SeeFigures  6, 7,  and  8.)  This  bolt  is  iu  line  with  the  axis 
of  the  cylinder;  and  when  the  cylinder  is  in  the  closed  position  the  bolt  enters  a  corre- 
sponding concentric  recess,  M,  in  that  end  of  the  ratchet  or  cylinder,  and  as  seen  in  Fig- 
ures 2  and  3,  when  so  engaged,  the  cylinder  is  held  in  it«  proper  position  for  firing,  and 
from  which  it  can  not  be  removed  until  the  bolt  L  is  withdrawn.  This  bolt  L  is  at- 
tached to  or  made  a  part  of  a  slide,  N,  on  the  outside  of  the  frame  (see  Figures  1  and 
6),  the  said  slide  being  provided,  with  a  thumb-piece  P,  by  which  it  may  be  drawn 
backward,  as  indicated  in  broken  lines,  Figure  1.  The  forward  portion  R  of  this 
slide  forms  part  of  the  shield  in  rear  of  the  cylinder.  Within  the  frame  a  spring,  S, 
is  provided,  the  tendency  of  which  is  t'O  force  the  bolt  into  its  forward  or  engaging 
position,  as  seen  in  Figure  7.  The  connection  T,  between  the  bolt  and  the  slide,  forms 
a  bevel  faced  dog,  U,  at  one  side  of  the  bolt  L,  and  this  dog  U  stands  in  the  path  of 
the  teeth  V  of  the  ratchet  on  the  end  of  the  cylinder,  and  interlocks  therewith,  the 
nose  of  the  dog  being  opposed  to  the  backward  rotation  of  the  cylinder.  The  bevel 
ef  the  nose  permits  the  ratchet  to  escape  when  turned  in  the  advance  direction.  This 
dog,  therefore,  serves  as  a  positive  stop  to  prevent  a  backward  rotation  of  the  cylinder 
and  coac ts  with  the  advancing  hand  of  the  trigger  to  rigidly  hold  the  cylinder  at  the 
instant  of  firing — that  is  to  say,  upon  the  pull  of  the  trigger  the  hand  turns  the  cylin- 
der in  the  nsualmanner  until  it  reaches  its  position  for  tiring,  and  there  holds  it  until 
the  hammer  has  been  discharged.  In  such  rotation  of  the  cylinder  the  dog  U  has  es- 
caped from  one  tooth  and  engaged  the  next,  so  that  while  the  trigger  is  held  in  the 
pulled  position  the  cylinder  is  positively  engaged  as  before  described. 

The  above  descriptions  are  compiled  from  the  patents,  advertisements, 
etc.,  of  the  inventors  of  the  revolvers. 

REGULAR  TESTS. 

1. — Dismounting  and  assembling. 

(1)  Find  the  time  required  by  an  ordinary  machinist  to  dismount 
each  revolver. 

(2)  Find  the  time  required  for  the  same  machinist  to  completely  as- 
semble the  parts  of  each  revolver. 

Every  part  must  be  dismounted  and  assembled,  no  matter  how  small. 

The  dismounting  and  assembling  was  performed  by  Mr.  E.  T.  Hare. 

It  was  found  necessary  to  send  to  the  manufacturers  for  special 
drifts  and  other  appliances  for  dismounting  the  Smith  &  Wesson 
revolver,  and  only  after  repeated  attempts,  and  instruction  by  an  ex- 
pert furnished  by  the  Smith  &  Wesson  Company,  was  Mr.  Hare  able  to 
mount  and  dismount  the  revolver  with  any  degree  of  facility.  The 
large  number  of  parts,  the  nicety  of  fit,  and  the  knack  required  in  por- 
tions of  the  assembling  would  make  it  impossible,  the  Board  thinks,  for 
an  ordinary  mechanic  to  perform  this  test  without  injuring  the  revolver. 

The  Colt  revolver  was  dismounted  and  assembled  by  Mr.  Hare  with- 
cot  much  difficulty.  . 
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The  time  taken  was  as  follows : 


To  dismount. 

Smith  &  Wesson :  Hiiratet. 

Bv  expert : .••••. 6 

BvMr.  Hare 141 

Colt,  by  Mr.  Hare   6 

To  mount 

Smith  &  Wesson : 

Bv  exiwrt 6| 

BvMr.  Hare 3«f 

Colt,  by  Mr.  Hare 7f 

II. — Initial  velocities. 

(1)  Take  the  mean  of  the  initial  velocities  determined  by  firing  ten 
rounds,  Le  Boulenge  chronograph  used. 

{2)  Break  up  ten  cartridges  and  weigh  the  charges  of  powder  and  of 
lead  in  each,  separately. 

Take  the  means  of  the  weights  of  the  powder  and  of  the  lead  for  the 
char^re,  which  gives  the  mean  initial  velocity.  Do  this  for  each  kind  of 
cartridjje  used. 

Smith  &  Wesson  revolver,  mean  of  charges  of  powder  and  lead  ob- 
tained by  breaking  np  ten  cartridges;  weight  of  powder,  14.125  grains; 
weight  of  bullet,  14G.30  grains ;  length  of  barrel,  S.'^O. 

Colt  revolver,  meanof  charges  of  powder  and  lead  obtained  by  breaking 
up  ten  cartridges;  weight  of  powder,  17.85  grains;  weight  of  ballet, 
150  giains;  length  ot  barrel,  5'^96. 

Velocitieit  at  25  feet  from  mtizzle. — Smith  &  Wesson  revolver :  607.2, 
624.6,  037.4,  645.1,  664.8,  618.1,  661.6,  645.9,  607.5,  613.5,  mean  635.6 
feet ;  mean  variation,  18.29  feet. 

Colt  revolver :  699,  729,  709,  738,  718,  733,  700,  743,  728,  730,  mean 
722.7  feet;  mean  variation,  12,96  feet 

III. — Penetration  and  recoil. 

Find  the  penetration  and  recoil  by  means  of  the  pendulum  recoil 
frames.  As  no  suitable  pendulum  recoil  frames  were  available,  the 
Board  decided  to  omit  this  test.    The  theoretical  recoil  for  the  revolvers 

computed  by  means  of  the  formula  q)=—^    (pag©  112,  Beport  Ohief 

of  Ordnance,  1878),  is  as  follows :  Smith  &  Wesson,  2.1889  foot  pounds; 
Colt,  1.8516  foot  pounds.  The  theoretical  recoil  for  the  Colt  service .45 
caliber,  is  3.89  foot  pounds. 

IV. — Tests  for  a>ccura>cy. 

(1)  Fire  10  rounds  from  a  fixed  rest  at  a  target,  distant  25  yards. 

(2)  Fire  10  rounds  from  a  fixed  rest  at  a  target,  distant  100  yards. 

(3)  Fin<l  the  mean  absolute  deviation  in  each  case. 
The  revolvers  were  operated  by  Mr.  R.  T.  Hare. 

Range,  25  yards. 


Revolver. 

Mean  hori- 
zontal de- 
viation. 

Mean  ver- 
tical devia- 
tion. 

lUdins 

circle  of 

shots. 

BadiosSO 

per  cent,  of 

shots. 

BadinslOC 

percent,  of 

shots. 

■^    Ithft  Wesson 

t 

Inches. 
.78 
L87 

Inches. 
.68 

.78 

Inches, 
L18 
1.68 

Inches. 
.86 
1.28 

S.44 

^   \ 
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Plots  of  the  above  targets,  actual  size,  are  herewith  submitted  and 
marked  A  and  B. 

Bange,  100  yards. 


ReToWor. 

Mean  hori- 

sontal  de- 

▼iation. 

Mean  ver- 
tioHl  devia- 
tion. 

Sadins 

oircle  of 

ahots. 

Radius  50 

percent,  of 

shots. 

Radios  100 

percent  of 

shots. 

Smith  &  Wesson 

Colt 

Inches. 
2.66 
4.88 

Inches. 
3.60 
8 

Inches. 
4.91 
10.11 

Inches. 
3.84 
7.76 

Inches. 
7.50 
23.90 

In  these  tests  two  bullets  from  the  Colt  revolver  key-holed  badly. 

V. — Penetrati&n  in  pine  butts. 

Fire  five  rounds  into  pine  butts  distant  100  yards,  and  take  a  mean 
of  the  live  penetrations. 

Mean  office  penetrations. 

Inchet. 

Smith  &.  Wesson  revolver ^ 3J 

Colt  revolver .* 3| 

VI. — Rapidity  of  loading j  firing j  and  Reding. 

(Revolvers  operated  by  Mr.  R.  T.  Hare.) 

Find  the  time  required  to  fire  eighteen  rounds,  commencing  and  end- 
ing with  the  chambers  empty. 

Kin.    Sec. 

Smith  &  Wesson  revolver 0    52^ 

Colt  revolver 1    13 

Twenty  rounds  were  fired  from  the  Smith  &  Wesson  revolver  in 
fifty-four  seconds. 

* 

VII. — Endurance. 

Fire  two  hundred  and  fifty  rounds,  allowing  the  revolver  five  minutes 
to  cool  after  every  fifty  rounds.    (Eevolvers  operated  by  Mr.  K.  T.  Hare.) 

Colt  revolver, — Early  in  the  test  the  rebound  spring  proved  too  weak 
always  to  turn  the  trigger  forward  after  the  discbarge  of  the  revolver. 
In  a  large  number  of  cases  the  trigger  had  to  be  pushed  forward  by  the 
fingers.    Otherwise  revolver  worked  well. 

Smith  &  Wesson  revolver.— On  the  one  hundred  and  fourth  round 
the  head  would  not  revolve  the  cylinder,  the  mechanism  being  clogged 
with  fouling.  The  cylinder  was  slipped  off  and  wiped  and  replaced, 
when  the  revolver  worked  perfectly.  The  same  difficulty  occurred  on 
the  one  hundred  and  fortieth  round.  The  cylinder  was  removed  as  be- 
fore and  the  clogged  parts  more  carefully  wiped  than  in  the  preceding 
instance,  when  the  revolver  worked  well  during  the  remainder  of  the 
test 

Yin.— Fouling. 

Let  the  revolver  remain  forty  eight  hours  without  cleaning;  after 
which  fire  fifty  rounds,  allowing  it  five  minutes  to  cool  after  the  twelfth, 
twen^-foorth,  and  thirty-sixth  rounds. 
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tSoiith  &  Wesson  revolver. — Cylinder  clogg^l  as  in  preceding  test 
and  would  not  revolve.'  It  was  slipped  off  aa  before  and  wiped  off,  as 
was  the  rear  of  barrel.  During  the  remainder  of  the  test  the  revolver 
worked  well. 

Colt  revolver, — ^The  rebound  spring  would  not  turn  the  trigger  for- 
wanl  during  the  opening  rounds  of  each  series.  One  failure  of  the  cyl- 
inder to  revolve  occurred.  The  revolver  was  opened  and  shut  again  by 
the  operator  when  the  cyliuder  revolved  freely. 

JX.—Du$t. 

(1)  The  revolver  to  be  carefully  cleaned  and  then  shaken  in  fine  dust 
after  which  it  is  brushed  oft'  with  the  hand  and  fired  twelve  rounds. 

(2)  Dust  again  in  the  same  manner  in  order  to  ascertain  the  combined 
effects  of  dusting  and  fouling ;  then  lire  six  rounds. 

Smith  &  Wesson  revolver, — (1)  In  two  instances  it  was  necessary  to 
give  an  extra  pull  to  the  trigger  to  make  the  cylinder  revolve. 

(2)  The  revolver  worked  well. 

Colt  revolver, — (1)  At  the  sixth  round  the  revolver  refused  to  work 
as  a  double-action  revolver,  and  it  was  necessary  to  cock  the  hammer 
by  hand. 

(2)  Kevolver  stiU  disabled  as  a  double-action  revolver,  but  could  be 
worked  by  cocking  hammer  with  hand.  In  several  instances  the  cylin- 
der would  not  revolve  without  considerable  assistance. 

X. — Rust. 

(1)  After  cleaning,  remove  all  oil  and  immerse  in  a  solution  of  sal- 
ammoniac  for  ten  minutes  and  expose  for  forty-eight  hours. 

(2)  Fire  twelve  rounds. 

(3)  Without  cleaning,  load  the  revolver  and  immerse  for  ten  minutes 
as  before,  and  again  exi)ose  for  forty-ei^ht  hours. 

(4)  Fire  eighteen  rounds. 

(5)  Dismount,  examine,  and  clean. 

Both  revolvers  were  boiled  in  a  solution  of  potash  to  remove  oil,  and 
left,  over  night  to  dry.    They  were  then  rusted  as  above. 

Smith  d;  Wesson  revolver, — On  taking  the  revolver  out  of  the  solution 
the  mainspring  was  found  to  be  broken.  Tiie  revolver  was  well  rusted. 
Considerable  rapping  with  a  mallet  was  necessary  to  make  the  barrel 
catch  and  cyliuder  hook  operate,  and  the  safety  lever  would  not 
perform  its  functions  until  after  some  amount  of  manipulation.  The 
mainspring  was  replaced  by  another  one,  and  twelve  rounds  were  fired 
from  the  i-evolver  without  diflBculty. 

Colt  revolver, — The  revolver  was  found  to  be  well  rusted,  but  the 
mechanism  operated  freely  and  the  twelve  shots  were  tired  without  the 
use  of  the  mallet  being  necessary.  The  cylinder  had  to  be  assisted  to 
revolve  once  and  the  rebound  spring  failed  to  push  the  trigger  forward 
three  times. 

The  revolvers  were  not  loaded  l>efore  the  next  immersion  on  account 
of  the  danger  involved,  but  instead  of  plag^ang  the  chambers  ^Jth 
corks  as  before,  empty  cartridge  shells  were  inserted.  Both  revolvers 
were  thoroughly  rusted  when  taken  out  of  the  solution. 

Smith  d;  Wesson  revolver, — The  barrel  cati-h  was  tightly  cemented, 
and  opelied  only  after  long-continutnl  efforts.  The  hammer  would  not 
operate,  and  on  taking  off  the  side  plate  and  a  half-stock  the  mainspring 
(a  new  one,  rex>lacing  the  one  broken  in  the  first  part  of  the  test)  was 
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111(1  to  be  broken.  It  was  replaced  by  a  new  one.  The  firing-pin 
ling  and  pin  were  tightly  rusted,  so  that  the  spring  would  not  oper- 
?k  to  return  the  pin.  The  hand  would  not  revolve  the  cylinder,  and 
further  inspection  it  was  found  that  the  trigger  spring  was  broken. 
More  than  an  hour  and  a  half  was  consumed  in  trying  to  operate  this 
rolver.  As  much  of  the  rust  as  possible  was  rubbed  oft*  with  rags,  and 
iter  was  used  upon  it  freely,  but  all  efforts  prpving  fruitless  the  re- 
iver was  laid  aside  as  disabled. 

Colt  revolver. — The  cylinder  could  not  be  swung  outwards  without 
I  from  the  blows  of  a  mallet.  Cartridges  could  not  be  inserted  until 
e  chambers  were  cleaned  from  rust.  Eighteen  rounds  were  fired 
thout  much  difficulty,  using  the  revolver  as  a  double-action  revolver. 
le  rebound  spring  failed  to  push  the  trigger  forward  in  every  case,  and 
d  to  be  assisted  by  the  operator's  hand.  In  two  cases  (ninth  and 
ith  rounds)  the  hand  would  not  revolve  the  cylinder  without  assist- 
ce. 

Both  revolvers  were  then  dismounted,  examined,  thoroughly  cleaned, 
d  assembled. 

REMARKS. 

Smith  cfe  Wesson  revolver. 

Captain  Hall,  in  his  letter,  twice  speaks  of  this  revolver  as  having  a 
nch  barrel.  Tiie  manufacturers  state  that  a  5-inch  barrel  is  the 
jgest  that  has  ever  been  supplied  with  this  model.  The  multiplicity 
parts  and  their  nicety  of  fit  make  it  almost  impossible  for  any  one, 
t  a  skilled  and  instructed  mechanic,  to  dismount  and  assemble  the 
ra  and  replace  broken  parts,  without  marring  or  impairing  tiie  arm. 
On  the  other  liand  the  locating  the  hammer  and  lock  mechanism  en- 
dy  within  the  frame,  renders  the  arm  less  liable  to  accidental  injuries 
id  i)revents  the  parts  from  clogging  from  dust  and  rust.  The  cylin- 
r  is  easily  removed  and  replaced,  and  the  parts  where  fouling  accum- 
at«!S  are  ea^sily  accessible.  The  revolver  stood  all  the  tests  very  well, 
»  to  the  liist  rust  test;  and  with  the  most  ordinary  care  a  revolver 
uld  be  prevented  from  becoming  rusted  to  such  an  extent.  In  this 
3t,  however,  the  arm  was  totally  disabled.  Two  mainsprings  were 
oken  in  this  test  which  would  seem  to  imply  that  their  temper  was 
0  high. 

Great  stress  has  always  been  laid  upon  certain  defects  ia  the  Smith 
Wesson  system  which  would  develop  especially  in  a  military  arm. 
revolver  Board,  convened  in  1876,  speaks  of  the  system  thus :  "  The 
iciency  of  any  revolver  of  this  model  must  depend  in  great  measure 
►on  the  accuracy  with  which  its  joint*  are  made  and  broken.  Cei-tain 
stances  must  not  only  be  made  exact  but  must  remain  invariable,  and 
is  believed  impossible  to  x)reserve  the  latter  condition  with  the  rough 
age  of  the  service."  The  Smith  &  Wesson  revolver  tested  by  this 
)ard  failed  in  the  rust  test,  and  the  report  goes  on  to  say:  •  •  • 
Che  severe  rusting  test,  given  by  the  Board,  resulted  in  showing  how 
adily  this  model  may  become  unserviceable,  and  this  test  is  not  re- 
rded  as  a  more  severe  trial  of  the  arm  than  would  frequently  be  ex- 
rienced  in  the  service." 
Captain  Uall  makes  the  following  special  claims  for  the  arm : 

m 

[I)  A  revolver  cocked  with  the  forefinger  has  a  great  advantage  over  one  cocked 
th  the  thtinib.  In  cocking  a  revolver  with  the  thumb  its  position  in  the  hand  is 
idered  very  insecure  at  the  in^t'aut  the  thumb  is  changed  from  the  hammer  to  the 
»cky  and  thirt  insecurity  is  so  increased  in  cold  weather  as  to  render  a  premature 
loharge  probable  and  greatly  diminish  the  rapidity  and  aoooracy  of  fire. 
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Board  thinks  that  these  points  seem  to  be  well  taken,  and  oe^ 
Captain  Hall's  rppntation  as  an  .expert  pistol  shot  should  give 
nion  great  weight.  This  claim  will  apply  equally  well  to  the  Colt, 
\  a  double-action  revolver. 

he  Smith  «&  Wesnon  revolver  under  discussion  has  an  advantage  over  all  other 
FH  cocked  with  the  forefinger,  in  the  fact  that  there  is  an  inaication  in  the 
ich  informs  the  shoottrr  when  the  cartridge  is  to  ^>e  struck.  This  new  and 
(•vice  rdiders  this  nwolver  equal,  if  not  superior  to  all  others  even  as  a  target 

Board  concurs  with  Captain  Hall  in  thinking  that  this  indication 
pull  is  a  decided  advantage. 

ho  rov(»Ivcr  ha«  also  a  safoty  device  in  the  stock  which  prevents  it  from  being 
IcMs  the  hiiudlo  is  grasped. 

Board  recognizes  the  advantage  of  the  safety  device  but  thinks 
i  its  use  a(!cideiits  will  only  be  partially  avoided.  A  great  number 
nature  discharges  take  place  when  the  handle  of  the  revolver 
jped  by  the  soldier. 

workmanship  of  the  revolver  leaves  nothing  to  bo  desired  and 
3urAcv  of  shooting  is  most  satisfactorv.  Whether  it  will  stand 
igh  usage  of  the  service  is  another  question,  and  in  this  connec- 
aptain  Hall  states  he  has  had  two  of  these  arms  for  more  than  a 

*  lired  two  or  three  thousand  rounds  from  them  and  snapped  them 
ve  thousand  times,  without  either  getting  out  of  repair  a  single 
md  has  carried  them  on  his  saddle  in  the  field  for  two  months  of 
ae."  Tlie  cartridges  used  worked  well  in  every  respect  and  have 
pat  advantage  of  having  the  lubricant  covered  by  the  cartridge 
Qstead  of  being  place<l  on  the  exposed  portion  of  the  bullet. 

Colt  revolver, 

\  revolver  has  the  great  advantage  of  i)ossessing  a  solid  frame 
lis  is  combined  with  the  feature  of  simultaneous  ejection  of  car- 
H,  though  the  ejection  is  not  automatic  as  in  the  Smith  &  Wesson, 
rincipal  defect  developed  in  this  arm  was  the  weakness  of  the  re- 
spring  which  in  many  cases  would  not  turn  the  trigger  forward 
:ihe  discliage  of  the  revolver.    The  substitution  of  a  stronger 

or  the  addition  of  a  strain  screw  would  remedy  this  defects 
d  failures  of  the  head  to  revolve  the  cylinder  were  noted,  and  on 
anting' the  revolver  a  large  amount  of  dirt  and  fouling  was  found 
case  between  the  hand  and  hand  spring. 

\  revolver  does  not  possess  the  safety  device  of  the  Smith  & 
m  and  is,  thereby,  more  liable  to  accidental  discharges  when  the 
)  is  not  grasped  in  the  hand.  It  lacks  the  hammerless  feature  of 
nith  &  Wesson,  but  in  spite  of  the  hammer  not  being  located 
ly  within  the  frame''  it  showed  a  decided  superiority  in  the  rust 
Moreover  having  a  hammer  it  can  be  used  as  a  single  action  re- 
'  when  its  double  acting  mechanism  is  disabled,  as  shown  in  the 

test,"  and  the  board  thinks  this  a  decided  advantage.  There  are 
y  delicate  parts,  and  suitable  provisions  are  made  against  acci- 
The  cylinder  can  not  be  swung  outwards  unless  the  hammer  is 
ity,  and  the  trigger  and  hammer  are  locked  unless  the  cylinder  is 
)  proper  position  for  firing.  The  hand  holds  the  cylinder  after 
reached  its  position  for  firing  until  the  arm  is  discharged,  thus 
:  as  a  stop  bolt  and  preventing  carrying  by.    In  accuracy  the  re- 

*  showed  itself  inferior  to  the  Smith  &  Wesson,  and  two  of  the 
9  fired  key-holed,  one  at  25  yards  distance. 
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The  ammunition  used  the  Board  considers  to  be  g^reatly  interior  to 
that  used  in  the  Smith  &  Wesson  revolver.  The  outside  lubrication 
used  on  the  bullets  was  productive  of  much  fouling,  and  there  was  great 
difficulty  at  times  in  forcing  the  cartridges  into  the  chambers.  The 
Board  very  much  prefers  a  cartridge  where  the  lubricant  is  covered  by 
the  case. 

'conclusions. 

The  Board  would  state  that  the  Smith  &  Wesson  revolver  has  passed 
all  the  tests  satisfactorily  except  the  rust  test,  in  which  it  was  totally 
disabled.  The  Colt  revolver  has  passed  all  the  tests  satisfactorily  ex- 
cept the  dust  test,  in  which  it  was  disabled  as  a  double-action  revolver, 
but  could  be  worked  satisfactorily  by  cocking  the  hammer  as  in  a 
single-action  revolver.  Whether  these  arms  have  the  necessary  stop- 
ping power  the  Board  has  no  means  of  determining.  The  Board  is 
of  the  opinion  that  the  issue  of  a  limited  number  of  each  of  these  arms  - 
would  be  advantageous  as  affording  a  comparison  between  the  double- 
acting  system  and  the  single-action  system  in  use  in  the  service.  Each 
of  the  revolvers  possesses  advantages  peculiar  to  itself,  and  a  coihpeti- 
tive  test  in  service  would  be  necessary  to  determine  definitely  which  is 
the  superior. 

There  being  no  further  business  before  it,  the  board  then  at  11  a.  m., 
May  21,  adjourned  sine  die. 

J.  C.  Clifford, 
Captaifij  Ordnance  Department. 
J.  W.  BEN]fi;r, 
First  Lieutenant^  Ordnance  Department^  Recorder. 

Approved : 

A.   R.   BUFFINGTON, 

Colonel^  Ordnance. 


Supplementary  proceedings  of  a  Board  convened  by  virtue  of  the 
following  indorsement  on  lett/Cr  of  Capt.  W.  P.  Hall,  Fifth  Cavalry, 
to  the  Chief  of  Ordnance,  U.  S.  Army,  dated  March  7, 1889. 

[Second  indorsement.  J 

Nationax  Armory, 
Springfield,  Maas.,  March  16,  1889. 

Respectfally  referred  to  a  Board  to  consisi;  of  Capt.  J.  C.  Clifford  and  Lieut.  J. 
W.  Ben^t,  for  test  and  report.  The  test  will  be  that  prescribed  in  **  Regulations  for 
the  trial  of  army  revolvers  at  the  National  Armory,*'  printed  at  the  Armory,  Decem- 
ber, 1876. 

A.   R.  BUFFINGTON, 

Lieuienant- Colonel  of  Ordnance^  Commanding, 


National  Armory, 
Springfieldy  Ma>88.,  June  22,  1889. 

The  Board  met  at  the  call  of  the  president  at  10  a.  m.  Present, 
both  the  members.  The  doable-action,  .38  calibre,  navy  revolver,  previ- 
oasly  tested  and  reported  upon  by  the  Board;  was  resubmitted  by  the 
Colt's  Patent  Fire-arms  Manufacturing  Company,  with  a  request  that 
it  be  tested  for  accuracy  with  the  new  .38  caliber  long  Colt's  central  fire 
cartridges  manufactured  by  the  Union  Metallic  Cartridge  Company, 
Bridgeport,  Conn.,  the  lubricant  being  placed  in  cannelures  covered  by 
the  cartridge  shell ;  150  of  these  cartridges  were  furnished  TRvt\x  \.V\ft^ 
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revolver.  A  stiouger  rebound  spriug  had  been  substituted  for  the  one 
previously  used  in  the  revolver,  as  recommended  by  the  Board;  this 
was  the  only  alteration  made.  The  revolver  was  subjected  to  the  usnal 
test  for  accuracy,  as  follows : 

*  ACOUBAOY. 

(1)  Fire  ten  rounds  from  s  fixed  rest  at  a  target  distant  25  yards. 

(2)  Fire  ten  rounds  from  a  fixed  rest  at  a  target  distant  100  yards. 

(3)  Find  the  mean  absolute  deviation  in  each  case. 

The  revolvers  were  operated  by  Mr.  R.  T.  Hare,  and  two  targets  of 
ten  shots  each  were  taken  at  each  range.  Plots  of  the  above  targets, 
actual  size,  are  herewith  submitted,  marked  A,  B,  G,  and  D.  The  tar- 
gets compared  as  follows  with  those  maide  in  the  previous  test,  when 

cartridges  with  outside  lubrication  were  used. 

* 

Bange  25  yards, 
[18  graina  powder.    150-f?rain  ballet  in  both  tMts.] 


% 

Moan  hori- 
zontal devi. 
at  ion. 

1 
^^  I!Fj|-;Radina  cir- 
"^\i^^  cleofBboU. 

BadinaSO 

per  cent,  of 

abotfl. 

RadiQBlOO 

percent,  of 

shots. 

May  2.  CartridsicM  with  ont- 

nide  litbrioation. 
June  22.  Cartrulge»  with  in- 
side lubrication. 

lattarjret 

2d  target 

Inches. 
1.37 

.80 
.95 

Inches. 
.78 

.948 
.98 

Inches, 
1.68 

1.41 
1.4« 

Inches. 

1.28 

L40 
1.13 

Inches. 
2.53 

2.96 
3.04 

Range  100  yards, 
[18  grains  powder.    150-grain  ballet  in  both  tests.] 


Mean  hori- 
izoDt;il  devi- 
ation. 


May  2.  Cartridges  with  ont- 
8ido  lubrication. 

Juno  22.  ('artrdera  with  in- 
Hid(>  lubrication. 
l8l  target  


2d  target 


/ncAe«. 

4.88 


3.68 
2.80 


Mean  rertl 
cal  devia- 
tion. 


Incites. 
8 


2.14 
3.29 


Radios  cir- 
cle of  shots. 


Indies. 
10.11 


4.46 
4.71 


Radios  50 

per  cent,  oi 

shots. 


fper 


Indies. 
7.76 


3.58 
3.44 


Radios  100 
cent,  of 
shots. 


Inches. 
23.90 


8.  SO 
7.60 


Durin*?  the  test  tlie  revolver  worked  well  in  every  particular  and 
no  key  holing  of  bullets  was  observed.  The  substitution  of  a  stronger 
rebound-spring  did  not  seem  to  appreciably  increase  the  trigger-pull. 
By  an  inspection  of  the  targets  made,  it  appears  that  the  accuracy  at  25 
yards  is  about  the  same  as  in  the  previous  test.  The  accuracy  at  100 
yards,  liowever,  sliows  a  decided  improvement,  and  this  though  the  con- 
ditions ot  tiring  were  rather  unfavorable,  a  fresh  breeze  blowing  daring 
the  practice. 

There  being  no  further  business  before  it  the  Board  then,  at  4  p.  m., 
adjourned  sine  die. 

J.  0.  Clifford, 
Captain  Ordnance  Department 
J.  W.  Ben^t, 
First  Lieutenant  Ordnance  Department^  Recorder. 
Approved : 

A.  R.  BuFFnraroN, 

Colonel  of  Ordnance, 
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COMPONENT  PARTS  OF  THE 


Smith  &  Wesson 
38  Safety  Hammerless  Revolver. 


Appendix  12,  1889. 
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MODIFICATIONS  OF  DESIGN,  X20-JNCII  li,  L.  HIFLE,  STEEL.  /.  GUNS 
NUMBERED  1  TO  25,  ORIGINAL  SERIES;  IL  GUNS  NUMBERED  1  TO 
25,   WATERVLIET  ARSENAL  SERIES. 

Watervliet  Arsenal,  April  12, 1889. 

Sir  :  The  Board  of  Officers  convened  by  Post  Orders  No.  33,  of  1887, 
has  the  honor  to  sabmit  the  following  report  upon  the  chaiifjes  and 
modifications  made  in  the  first  twenty-five  3.2inch  steel  B.  L.  field  guns, 
]Sos.  1  to  25,  inclusive. 

After  the  tiial  of  the  experimental  gun  certain  changes  were  made  in 
shape  and  dimensions  of  exterior,  especially  of  the  jacket  and  the 
position  of  the  hinge  in  the  jacket,  the  principal  object  being  to  dimin- 
ish mechanical  difficulties  of  construction  and  cost. 

When  the  twenty-five  guns  were  completed,  one  of  them  was  shipped 
from  Waterto  wn  Arsenal  to  Sandy  Hook  for  trial,  and  certain  suggestions 
with  reference  to  changes  in  the  guns,  as  shown  to  be  necessary  in  fir- 
ing, were  made  by  the  Ordnance  Board. 

Certain  other  suggestions  were  made  about  the  same  time  by  Capt. 
C.  C.  Morrison,  Ordnance  Department. 

A  Board  of  Officers  was  thereupon  ordered  to  convene  at  this  arsenal, 
in  accordance  with  instructions  from  the  Chief  of  Ordnance,  which  was 
to  examine  all  drawings  and  suggestions,  and  prepare  specifications  for 
the  manufacture  of  the  new  guns. 

In  obedience  to  this  orderthe  Board,  composed  of  Capt.  Charles  Shaler 
and  Lieut.  L.  L.  Bruft',  took  up  the  subject  of  the  changes  recommended 
by  the  Ordnance  Board,  by  Captain  Morrison,  and  certain  suggestions 
which  had  also  been  made  by  Lieutenant-Colonel  Parker. 

The  Board,  therefore,  in  accordance  with  instructions  made  certain 
changes  in  gun  No.  25  which  was  sent  to  Sandy  Hook  for  trial.  Certain 
of  the  changes  made  on  this  gun  were  approved  by  the  Ordnance  Board, 
and  others  disapproved.  In  the  meantime  various  changes  had  been 
suggested  by  yourself,  and  by  some  of  the  other  officers  and  employes 
here,  and  a  report  upon  them  forwarded  to  the  Ordnance  Office. 

Authority  was  then  given  to  alter  gun  No.  3  so  as  to  embody  all  the 
changes  suggested  in  this  report.  The  alterations  were  accordingly 
made,  and  gun  No.  3  sent  to  Sandy  Hook  for  trial.  Certain  of  these 
changes  were  approved  by  the  Ordnance  Board,  and  certain  others 
disapproved  as  before.  The  following  changes  are  those  made  on  guns 
Nos.  3  and  25,  which  were  approved  by  the  Ordnance  Board  and  by 
the  Chief  of  Ordnance,  with  certain  minor  ones  made  afterwards  as  they 
were  shown  to  be  necessary  either  in  process  of  manufacture  or  in  fur- 
ther firing  here  or  at  Sandy  Hook, 
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Changes  in  tube. 

(1)  Tiie  Bhoulder  at  the  frout  of  gas-check  seat  has  beeu  removed. 
The  ^a»-cbeck  seat  is  now  a  straight  taper,  whose  maximum  diameter 
is  3.53  inches,  minimum  diameter,  3.40  inches,  and  length  1.56  inches. 

The  frout  shoulder  was  found  objectionable  as  it  was  liable  to  collect 
fouling.  Furthermore,  the  De  Bange  check  could  not  he  used  with 
this  shoulder.  By  giving  the  seat  a  straight  taper  both  the  De  Bange 
and  the  Freyre  checks  can  be  used  without  trouble,  and  the  free  intro- 
duction of  charge  and  projectile  is  assured. 

(2)  The  rear  end  of  tube  has  been  rounded  with  a  radius  of  .10  inch. 
This  does  away  with  the  shaq)  corner  at  the  rear  end  of  tube  which 
was  liable  to  be  burred  up  or  dented  by  the  introduction  of  the 
projectile,  was  apt  to  cut  the  hands  in  loading,  and  might  interfere  with 
the  proper  entrance  ot  the  gascheck  into  its  seat. 

(3)  The  shot  chamber  is  lengthened  .6-inch  to  allow  the  full  charge 
of  3.75  pounds  of  powder  to  enter  freely. 

Changes  in  jacJceU 

(1)  The  recess  for  latch-pin  in  jacket  is  milled  out,  and  consequently 
its  shape  changed  from  a  rectangular  to  a  circular  groove.  This  change 
was  made  to  prevent  the  accumulation  of  fouling  in  the  recess,  and  also 
because  it  was  much  chea])er  and  easier  to  make  mechanically. 

(2)  The  seat  of  carrier-ring  in  jacket  is  bored  cylindrical  for  a  length 
of  1  inch,  and  taper  for  a  length  of  .20-inch,  from  the  rear  outer  edge  of 
the  seat;  diameter  of  cylindrical  part  6.517  inches;  of  taper,  maximum, 
6.55  inches. 

The  object  of  this  change  is,  as  follows: 

The  .2-inch  taper  forms  a  tight  joint,  centers  the  carrier-ring,  and 
prevents  the  entrance  of  dust,  etc.,  during  transportation,  while  the 
cylindrical  bore  gives  a  clearance  between  carrier- ring  and  jacket,  and 
pWveuts  the  fouling  from  acting  to  jam  the  carrier-ring. 

(3)  A  slight  change  has  been  made  in  the  form  of  the  hole  for  vent 
bushing,  necessitated  by  a  corresponding  change  in  the  form  of  the  ex- 
terior of  bushing. 

Changes  in  trunnion-hoop, — (1)  The  trunnions  have  been  lengthened 
to  2.7  inches. 

Changes  in  sleeve. — None. 
Changes  in  keyring, — None. 

BREECH  MECHANISM. 

Changes  in  hreech-block, 

(1)  The  old  guide  grooves  in  block  are  tilled  up  with  steel  pieces  se- 
cured with  screw  pins;  the  old  groove  for  latch-pin  is  also  filled  up  in 
the  same  manner. 

(2)  A  ])late  .3.'>-inch  thick  has  been  inserted  between  the  front  face  of 
the  hree<!h-block  and  the  rear  face  of  the  gas-check  ring,  to  lengthen 
the  spindle  in  onler  to  bring  the  gas-check  ring  to  a  proper  bearing  in 
its  scMt.  This  is  necessary  on  account  of  the  boring  out  of  the  seat 
taper  In  order  to  remove  the  front  shoulder  in  the  seat  it  wjis  neces 
sary  to  increase  the  diameter  of  the  seat  in  rear,  and  this  brought  the 
jras-(!heck  ring  some  distance  further  forward.  It  also  corresponds 
nearly  to  the  position  of  the  De  Bange  check  in  the  guns  and  gives 
very  nearly  the  same  volume  of  powder  chamber  in  the  two  cases. 
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These  gans  are  all  fitted  with  the  Freyre  gas  oheck,  but  the  De  Bauge 
can  be  ased  in  them. 

(3)  A  circalar  groove  has  been  cat  in  the  rear  portion  of  the  block, 
for  the  guide  sectors  to  work  in  during  the  rotation  of  the  block.  This 
is  rendered  necessary  by  the  increased  width  of  the  sectors. 

(4)  A  transverse  groove  has  been  made  for  the  inner  end  of  the  latch 
pin,  and  a  longitudinal  groove  at  the  front  of  the  block  for  the  same 
purpose. 

The  inner  end  of  the  latch-pin  now  moves  along  the  surface  of  the 
smooth  sector  of  the  block,  except  at  each  end  of  its  travel  where  it 
drops  into  an  inclined  groove  for  unlocking  the  carrier-ring. 

(5)  A  transverse  and  longitudinal  groove  has  been  made  for  the  stop. 
Only  one  stop  is  now  used  instead  of  two  <as  formerly. 

(6)  The  block  is  counter-bored  from  the  rear  for  a  distance  of  .35-iuch, 
which  is  necessitated  by  the  introduction  of  the  plate  .35-iuch  thick, 
placed  between  front  of  block  and  rear  of  gas-check  ring.  As  the  same 
spindles  are  used  as  before,  the  spindle  is  .35-inch  further  forward. 

(7)  A  washer  .35-iuch  thick  is  put  on  the  spindle  in  front  of  coun- 
ter bore  in  the  block  to  bring  the  spring  of  the  gas-check  into  play — as 
before  the  insertion  of  the  .35-inch  plate. 

(8)  A  stop  has  been  put  on  the  right  lug  of  the  block,  riveted  on — to 
limit  the  upward  motion  of  the  lever-handle. ' 

(9)  The  lugs  of  lever-handle  have  been  closed  slightly  to  make  the 
lever  handle  lit  tightly  in  them. 

(10)  The  holes  for  securing  pins  in  lugs  of  lever-handle  have  been 
filled  up,  and  the  securing  screw  now  enters  the  lever-handle  and  its 
pin. 

(11)  The  edges  of  all  threads  and  grooves  in  block  have  been  rounded. 

(12)  The  size  of  the  holes  for  the  lever-handle  pin  in  the  lugs  of  the 
block,  have  been  changed,  owing  to  a  corresponding  change  in  the  pin. 
The  hole  in  the  right  lug  is  larger  than  that  in  the  left. 

Changes  in  carrier  ring. 

(1)  The  guides  in  the  carrier-ring  have  been  made  a  solid  part  of  the 
ring,  instead  of  the  old  stops  which  were  screwed  and  fitted  to  it. 

(2)  These  guides  have  been  made  of  the  same  width  as  the  smooth 
sectors  in  the  breech-block,  so  that  they  now  fill  completely  the  sectors, 
and  give  greater  steadiness  to  the  block  from  their  increased  bearing 
surface.  They  also  render  unnecessary  the  cutting  of  the  old  guide  or 
stop  grooves  in  the  block.  The  advantages  in  the  first  change  are  ob- 
vious. 

(3)  One  stop  is  now  used  instead  of  the  two  formerly.  This  stop  en- 
ters from  the  side  of  the  hinge,  and  is  secured  in  place  by  a  screw.  By 
removing  the  screw  the  stop  can  be  taken  out  and  the  block  withdrawn 
entirely  from  the  canier-ring  after  removing  latch-pin.  Previously  it 
was  necessary  to  remove  two  stops  and  take  out  the  latch  pin,  which 
latter  wa^of  itself  difficult. 

(4)  A  latch-plate  has  been  introduced  to  cover  the  latch-pin.  This 
plate  is  secured  to  the  carrier-ring  by  two  large  screws  and  is  easily  re- 
movable, and  when  removed  all  parts  of  the  latch-pin  and  spring  are 
accessible.  Formerly  if  any  breaking  or  jauiing  of  the  parts  of  the  latch 
occurred,  it  was  almost  imi>08sible  to  reach  them  and  remedy  the  defect. 

(5)  Grooves  are  made  in  the  guides  of  the  carrier-ring  to  allow  free 
escape  for  the  air  in  opening  and  closing  the  breech. 

(6)  The  metal  has  been  removed  from  the  front  face  of  the  carrier- 
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ring  to  a  depth  of  .Ot5-iiicli  and  ovor  two  arcs,  oue  at  the  top  and  the 
other  at  the  bottom  of  the  ring,  extending  from  near  the  latch-pinto 
near  tlie  hinge.  This  has  been  done  to  prevent  the  fouling  from  inter- 
fering with  the  closing  of  the  carrier-ring. 

(7)  A  hole  has  been  drilled  through  the  front  face  of  carrier  ring  at 
the  latch-pin,  to  allow  the  projecting  stud  in  base-ring  to  enter  and  lift 
the  latch  on  closing  the  breech. 

(8)  Tlie  seat  of  the  cam  of  lever-handle  in  carrier-ring  has  been 
rounde^l  at  both  edges  to  prevent  burring  up  of  the  seat  by  the  cam  in 
closing  the  lever-handle. 

(9)  The  swing  of  the  carrier-ring  has  been  incieased  to  15U^. 

(10)  The  sharp  edges  of  the  carrier-ring  liave  been  rounded. 

(11)  Screws  have  been  substituted  for  pins  fur  securing  the  hin^- 
pin,  and  they  enter  the  lugs  of  the  hinge  of  eairierring  at  right  angles 
to  the  axis  of  the  piece,  instead  of  panillel  to  the  axis  us  formerly. 
These  changes  have  been  made  because  the  screws  are  k*ss  liable  to  jar 
loose  when  inserted  in  this  manner  than  when  inseited  parallel  to  tbe 
axis,  and  are  less  liable  to  jar  out  than  the  pins. 

(IL*)  Certain  small  changes  of  shape  of  tiie  carrier-ring  between  the 
lugs  <»f  hinge  have  been  made,  necessitated  bv  the  increased  swing  of 

Changes  in  lever-handle. 

(1)  The  projection  has  been  removed  from  rear  of  lever-handle.  This 
was  useless  and  added  to  the  cost. 

(L*)  The  shaj)e  of  the  hole  for  lever-handle  pin  is  now  hexagonal,  in- 
stead of  round.  This  was  necessitated  by  a  cnn»sponding  change  in 
sha[>e  of  i>in.  Formerly  the  pin  was  lixed  in  the  lugs  of  lever-handle 
by  two  stay-pins,  and  the  handle  rotated  around  the  pin. 

Xow  the  pin  and  lever-han<Ue  rotate  together,  and  the  pin  is  secured 
to  the  handle  by  a  screw,  which  enters  the  handle  vertically  when  the 
latter  is  down.    The  head  of  this  screw  is  upset  to  prevent  jarring  out 

(3)  The  lever-handle  now  iits  tightly  in  lugs  of  block.  This  is  to 
])reveiit  ])ossible  unlocking  during  transportation  and  in  tiring  from 
rotation  of  breech-block,  as  the  lower  end  of  the  handh^  locks  firmly  in 
the  jacket  and  the  cam  or  upper  part  in  the  carrier-ring.  If  the  handle 
were  loose,  any  jar  might  cause  it  to  Hy  upward,  and  so  loosen  its  hold 
both  on  jacket  and  currier  ring,  when  the  block  would  bo  free  to 
rotate. 

(•4)  The  edg<\s  of  cam  of  lever-handle  are  rounded  to  prevent  barring 
of  seat  iu  closing. 

Changes  in  Iccer-handle  pin. 

(1)  The  pin  now  consists  of  four  parts  : 

(a)  The  liead,  which  bears  against  the  stoj)  on  right  lug  of  breech- 
block. 

(h)  A  cylindrical  ]>ortion,  wincli  bears  in  the  right  lug  of  block. 

(c)  A  hexagonal  portion,  wiiicii  bears  in  the  lever-handle. 

(//)  A  second  cylindrical  imrtion,  smaller  than  the  first,  wh^'ch  bears 
in  the  left  lug  of  lever-handle.  All  these  aie  in  one  piece.  The  old 
slia]>e  was  e.vlindrical  throughout. 

ChaufivH  in  stcurintj  screw  for  pin  of  Jcrcr-lKnidh; — (1)  This  has  been 
clian«;ed  to  a  screw  entering  handle  and  )»in  vertically  when  humllc  US 
closed.     Formerly  there  were  two  pins  entering  lugs  iu  block. 

Chanyvs  in  bronze-handle. — 2^one. 
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Changes  in  screws  for  bronze-handle. — (1)  The  heads  of  screws  are  ap- 
set  to  prevent  jarriDg  out. 

Changes  in  obturator-spindle. — 15'one. 

Changes  in  gas-check  rings. — (1)  The  ring  has  been  tamed  down  on  the 
exterior  to  a  slightly  smaller  diameter,  on  account  of  the  straight  taper 
of  seat  and  lengthening  of  breech-block  .35  inch. 

(2)  Two  grooves  have  been  turned  on  the  exterior  of  ring  to  act  as  an 
air  packing  and  to  collect  oil  and  dirt,  if  any,  on  gas-check  seat.  The 
grooves  are  .01-inch  deep. 

Changes  in  nut  of  obturator  spindle. — (1)  One  nut  has  been  substi- 
tuted for  two,  the  single  nut  being  of  the  same  length  as  the  sum  of 
the  other  two.  This  was  done  because  the  second  or  locking  nut  was 
useless  as  a  locking  nut,  and  hence  there  was  no  reason  for  having  the 
two. 

(2)  A  spline  screw  has  been  inserted  in  the  nut  and  obturator  stem, 
being  halved  into  each.  The  position  of  this  screw  is  fixed  after  firing 
a  few'rounds  and  ascertaining  the  proper  amount  of  initial  play  of  the 
gas-check  ring.  The  screw  is  intended  to  maintain  this  initial  play,  and 
to  prevent  any  relative  movement  of  the  nut  and  spindle  in  revolving 
the  breech-block. 

Changes  in  spring  of  obturator. — None. 

Changes  in  vent  busIJng. — (1)  The  first  vent  was  axial.  This  was 
changed  to  a  radial  vent,  entering  the  powder  chamber  at  the  maxi- 
mum diameter.  The  lower  extremity  of  the  vent  bushing  was  conictfl, 
and  the  cone  projected  into  the  powder  chamber.  The  upper  extremity 
of  the  vent  projected  from  the  surface  of  the  gun  and  was  square  in 
cross-section,  so  that  it  could  be  readily  unscrewed. 

The  present  vent  is  flush  with  the  powder  chamber,  has  no  conical 
extremity,  but  is  cylindrical  and  threaded  all  the  way.  The  upper  ex- 
tremity is  square  in  section,  and  projects  above  the  exterior  surface  of 
the  gun. 

Changes  in  base-ring. — (1)  A  portion  of  the  rear  thread  of  base-ring 
on  the  right  side  is  scraped  ofit'  to  allow  the  De  Bange  check  to  clear 
the  thread,  in  opening,  when  this  check  is  used.  This  was  done  in 
guns  Nos.  3  and  25,  but  not  in  the  others,  as  they  are  all  fitted  with 
the  Freyre  check,  and  with  this  check  it  is  not  necessary. 

(2)  A  hardened  steel  stud  has  been  inserted  in  the  rear  face  of  the 
base-ring  on  the  right  side.  This  enters  the  hole  in  the  front  face  of 
carrier-ring  and  lifts  the  latch-pin  to  its  traveling  position. 

Changes  in  latch  pin. — (1)  The  old  latch-pin  has  been  entirely  aban- 
doned.' The  new  latch-pin  is  made  of  best  Norway  iron,  case  h^d- 
ened. 

(2)  It  is  made  in  one  piece  instead  of  several. 

(3J  The  upper  part  of  the  latch  is  rectangular  in  cross-section,  and 
the  lower,  which  bears  on  the  breech-block,  is  round. 

(4)  A  rectangular  projection  from  the  lower  part  of  the  pin  forms  a 
seat  for  the  retracting  spring,  which  bears  at  its  upper  end  on  a  corre- 
sponding projection  in  the  latch-plate. 

(5)  An  oblong  hole  in  the  front  face  of  the  pin,  with  inclined  surfaces 
at  its  upper  and  lower  ends,  forms  a  bearing  for  the  hardened  steel  stud 
on  the  rear  face  of  base-ring,  and  by  its  action  the  latch  is  lifted  from  its 
recess  in  the  forward  end  of  the  block  on  closing  the  carrier-ring. 

(6)  The  center  line  of  the  latch-pin  is  radial.  This  gives  it  a  better 
bearing  on  the  block. 

Changes  in  latch-pin  spring. — (1)  This  spring  is  now  made  oval  in- 
Bt^^  of  cylindrical,  and  does  not  surround  any  part  of  the  latch-pin. 
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'So  drawings  of  these  changes  are  submitted  with  this  report,  as  all 
tlieBe  changes  are  embodied  in  the  new  guns  and  will  be  fully  detailed 
in  the  rei>ort  ui)on  them. 

Charles  Shaler, 

Captain  of  Ordnance. 
Lawrence  L.  Bruff, 
Lieutenant  of  Ordnance, 
The  Commanding  Officer, 

Watervliet  Arsenal. 


Wateryliet  Arsenal, 
West  Tray,  N.  T.,  July  17,  1889. 

Sir  :  The  Board  of  Officers  convened  by  Post  Order  No.  33,  of  1887, 
has  the  honor  to  submit  the  following  report  upon  the  changes  and 
modifications  which  have  been  made  in  the  twenty-five  new  3.2-inch 
steel  breech-loading  field  guns,  manufactured  at  this  arsenal,  and  num- 
bered from  1  to  25,  Watervliet  series. 

A   previous  report  by  this  Board  has  been  submitted,  giving   the 

changes  in  the  first  twenty-five  guns.    These  first  guns  are  numbered 

from  1  to  25  also,  but  those  numbered  from  1  to  5  were  made  at  the 

Watertown  Arsenal,  and  are  so  marked,  while  those  numbered  from  6 

•to  26  were  made  at  the  West  Point  Foundry  and  are  stamped  "  W.  P.  F." 

Many  of  the  changes  and  modifications  noted  here  were  also  made 
on  the  first  twenty-five  guns,  and  were  reported  previously.  It  has  been 
thought  best  for  the  sake  of  clearness  to  enumerate  them  all  here,  in- 
stead of  referring  to  the  previous  report 

For  the  Board. 

Charles  Shaleb, 
Captain  of  Ordnance,  President. 

The  Commanding  Officer, 

Watervliet  Arsenal. 


CHANGES  IN  FORGINGa 

Tube. 

(1)  The  length  has  been  increased  from  85.5  inches  net  to  86.2  inches, 
with  the  addition  of  4  inches  for  specimens,  making  the  total  length 
90.2  inches. 

The  object  of  this  is  to  give  more  stock  for  boring  and  rifling  as  the 
muzzle  end  is  apt  to  be  imperfect  after  these  operations. 

(2)  The  diameter  of  the  rough  bore  has  been  changed  from  2.76 
inches  to  2.G0  inches.  This  has  been  done  because  it  is  found  that  the 
tube  sometimes  warps  on  tempering  in  such  a  manner  as  to  render  it 
difficult  to  finish  bore  it  to  dimensions. 

Jaxiket. 

(1)  The  length  has  been  made  27.5  inches  net  instead  of  28.8  incheSy 
with  2  inches  additional  for  specimens.  This  decrease  is  because  tiie 
length,  27.5  inches,  is  ample  for  finishing. 

(2)  The  bore  has  been  made  5.375  inches  instead  of  5.25  inches. 
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Trunnion-JMop. 

(1)  The  exterior  cylindrical  part  is  9  inches  instead  of  9.4  inches  in 
diameter. 

(2)  The  rim  bases  are  6  inches  square  instead  of  5.1  inches. 

Sleeve. 

(1)  The  length  is  13.60  inches  instead  of  13.70  inches. 

(2)  The  interior  diameter  is  5.25  inches  instead  of  5.125  inches. 

(3)  The  exterior  diameter  is  6.95  inches  instead  of  6.93  inches. 

Key-ring. 

(!)  The  interior  diameter  is  5.25  inches,  instead  of  4.875  inches. 
(2)  The  exterior  diameter  is  6.875  inches,  instead  of  6.75  inches. 
Bi^sering. — No  change. 
Bear-sight  socket.  —A  new  forging  has  been  added  for  rear-sight  socket* 

Breech-block. 

'  (1)  The  length  has  been  increased  from  6.75  inches  net  to  7.10  inches, 
and  allowing  2  inches  for  specimens,  the  total  length  is  9.10  inches  in- 
stead of  8.75  inches.  This  additional  length  is  on  account  of  change  of 
shape  of  gas-check  seat,  which  moves  the  gas-check  forward. 

(2)  The  width  of  right  side  of  lug  has  been  incre^ed  from  1.70  inches 
to  1.90  inches,  making  the  total  width  of  lug  2.80  inches  instead  of  2.60 
inches.    This  is  to  provide  metal  for  stop. 

(3)  The  central  hole  .50  inch  in  diameter  is  omitted.  This  is  done 
because  the  holes  were  often  bored  crooked,  and  sometimes  gave  great 
trouble  in  finish  boring.  If  the  hole  can  be  omitted  without  injury  to 
the  quality  of  the  steel,  it  should  be  done. 

Carrier-ring. 

(1)  The  bore  has  been  decreased  from  4.25  inches  to  3.70  inches. 
This  to  allow  solid  guides. 

Obturator-spindle. 

(1)  The  length  has  been  decreased  from  9.15  inches  net  to  8.60  inches 
net,  allowing  4.85  inches  for  test  specimens ;  the  total  length  is  13.45 
inches  instead  of  14  inches.  • 

(2)  Thickness  of  head  has  been  increased  from  .9  inch  to  1.60 
inches.  This  thickness  will  answer  for  either  the  Freyre  or  the  De 
Bange  check. 

(3)  The  shape  of  the  spindle  in  rear  of  the  head  has  been  changed. 
It  is  now  a  conical  frustum,  with  bases  of  2.50  and  1.75  inches,  and  a 
length  of  0.35  inch  instead  of  a  cylinder  whose  diameter  was  1.75 
inches  and  length  1.60  inches. 

(4)  The  remaining  length  of  the  spindle  Is  1.75  inches  in  diameter  for 
a  length  of  3.50  inches,  and  1.25  inches  in  diameter  for  a  length  of  3.50 
inches,  instead  of  being  cylindrical,  and  1.125  inches  in  diameter  for  a 
length  of  6.65  inches. 

Gas-check  cups  {De  Bange  system). — Two  forgings  for  front  and  rear 
cups  have  been  added. 
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OoH  cheek  ring  {Freyre  9y8tem). — No  change. 

Obturator-spring  (De  Bange  sy8tem).'^A  forging  for  this  spring  has 
been  added. 

Ohturator-spring  (Freyre  syatetn). — A  forging  for  this  spring  has  been 
added. 

Ohtnrator-nuL — No  change. 

Lever-handle. — No  change. 

Jiingepin, — A  forging  for  hinge-pin  has  been  added. 

Latch-cover. — A  forging  for  latch-cover  has  been  added.  The  forging 
is  a  ring,  and  one  forging  will  make  six  latch-covers. 

Lever-handle  pin. — A  forging  for  lever-handle  pin  has  been  added. 

One  forging  makes  two  pins. 

CHANGES   IN  THE  GUN. 

Tube. 

(1)  The  rear  end  of  tube  has  been  rounded  with  a  radius  of  .10 
inch.  This  does  away  with  the  sharp  corner  at  rear  end  of  tuhe, 
which  was  liable  to  be  burred  up  or  dented  by  the  introduction  of  the 
projectile,  was  apt  to  cut  the  hands  in  loading,  and  might  interfere 
with  the  proper  entianceof  the  gas  clieck  into  its  seat. 

(2)  The  shoulder  at  the  front  of  gas-check  seat  has  been  removed, 
leaving  the  gas-check  scat  a  straight  taper.  This  was  done  principally 
in  order  that  either  the  Freyre  or  the  De  Bange  checks  could  be  used. 

(3)  The  shot  chamber  has  been  lengthened  .60  inch^  to  allow  the 
full  charge  of  3.76  pounds  of  powder  to  enter  freely. 

(4)  The  radii  of  the  fillets  at  the  shoulder  of  the  tube  (exterior)  have 
been  slightly  modified  so  as  to  give  a  clearance,  with  corre8i>ondiDg 
fillets  on  shoulder  of  jacket. 

(5)  The  screw  thread  for  key-ring  has  been  abandoned,  and  a  recess 
for  a  locking-ring  is  now  cut  in  the  tube  at  the  front  end  of  the  sleeve, 
and  the  remaining  surface  of  contact  of  tube  and  key-ring  is  an  inverted 
cone. 

(6)  Owing  to  this  change  from  threads  to  an  inverted  cone,  the  tube 
was  letlt  thicker  at  the  front  of  key-ring,  and  to  prevent  cutting  into  it 
at  this  i>oint,  this  thickness  was  retained  and  the  tube  made  to  taper 
from  the  front  of  key-ring  to  its  original  diameter  at  the  neck.  This 
tends  to  stiffen  the  chase,  and  has  added  slightly  to  the  weight  of  the 
gun. 

JacJcet. 

(1)  The  position  of  the  locking-lip  has  been  changed  so  as  to  bring 
it  in  the  middle  of  the  thickness  of  jacket  at  the  forward  end. 

(2)  The  depth  of  the  locking-shoulder  has  been  deoreaaed  from  .02 
inch  to  .01,  on  account  of  difhculties  in  shrinkage. 

(3)  The  recess  for  the  latch  in  jacket  is  milled  out,  and  consequently 
its  shape  changed  from  rectangular  to  a  circular  groove.  This  change 
was  made  for  mechanical  reasons,  and  to  prevent  the  accumulation  of 
fouling. 

(4)  The  seat  of  carrier-ring  in  jacket  is  bored  cylindrical  for  a  length 
of  1  inch,  and  taper  for  a  length  of  .20  inch,  the  taper  being  in  rear. 

The  objects  of  this  change  are  as  follows:  The  .20  taper  forms  a 
tight  joint  with  carrier-ring,  centers  it,  and  prevents  the  entrance  of 
dust,  etc,  during  transportation ;  the  cylindrical  bore  gives  a  dearanoQ 
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between  carrier-ring  and  jacket^  and  prevents  the  foaling  from  jamming 
the  carrier-ring. 

(5)  A  slight  change  has  been  made  in  (he  shape  of  the  inner  surface 
of  lug  for  carrier-ring. 

(6)  A  slight  change  has  been  made  in  the  threa^ng  of  vent-seat,  on 
accoant  of  corresponding  change  in  vent-bashing. 

Trunnion-hoap» 

(1)  The  position  and  depth  of  locking-lip  has  been  changed  to  cor- 
respond with  similar  changes  of  locking-lip  on  jacket. 

(2)  The  length  of  the  trunnions  is  increased  to  2.70  inches. 

(3)  The  trunnions  are  joined  to  rim- bases  with  a  fillet  of  .03  inch  ra- 
dius.. 

(4)  The  surface  of  trunnion  hoop  around  rim-bases  has  been  changed^ 
so  that  all  the  work  of  finishing  can  now  be  done  by  machinery,  and 
not  by  hand. 

(5)  The  height  of  top  of  sight  mass  above  center  of  trunnions  is  2.72 
inches. 

Sleeve. — No  change. 

Key-ring. . 

(1)  The  screw  thread  has  been  abandoned  in  the  key-ring,  and  its 
interior  bored  conical,  the  smaller  diameter  of  the  cone  being  to  the 
rear. 

(2)  A  small  recess  for  the  locking-ring  is  also  bored  at  the  rear  end 
next  to  the  sleeve. 

(3)  The  securing-pin  has  been  abandoned. 

N  (4)  The  diameter  of  the  exterior  of  key-ring  has  been  changed.  It 
now  tapers  with  the  sleeve,  the  exterior  surfaces  of  the  two  forming 
an  unbroken  line,  instead  of  the  break  at  the  key-ring  in  the  former 
model.    This  has  caused  a  slight  thickening  of  the  key  ring. 

(5)  Theradiui^of  the  carve  at  the  forward  end  of  the  key-ring  has 
been  changed.  ' 

•  Base-ring. 

(1)  Clearances  are  left  between  threads  of  block  and  corresponding 
sectors  of  base-ring. 

(2)  The  bottom  of  slotted  sectors  in  base-ring  is  .01  inch  below  tops 
of  corresponding  threads  of  breech-block. 

(3)  A  part  of  one  of  the  rear  threads  is  scraped  off  to  allow  Be  Bange 
check  to  swing  clear  of  base-ring.  For  the  Freyre  check  this  is  not 
necessary.   . 

(4)  A  hardened  steel  stud  has  been  inserted  in  the  rear  face  of  base 
ring  on  the  right  side.  This  enters  a  hole  in  the  front  face  of  carrier- 
ring  and  lifts  the  latch  to  its  traveling  position. 

Locking-ring. 

(1)  This  ring  has  been  introduced  to  assist  in  preventing  any  forward 
motion  of  the  exterior  parts  or  any  rear  motion  of  the  tube.  It  is  a  split 
ring  inserted  in  a  recess  in  the  tube  in  front  of  the  sleeve,  and  is  covered 
by  the  key  ring. 
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Vent'buikmg. 

(1)  The  dimensioDS  of  the  exterior,  especially  the  square,  have  been 
changed. 

(2)  The  thread  extends  to  the  inner  end  of  the  boshing,  the  outer 
taper  at  the  inner  end  being  omitted. 

(3)  The  shape  of  the  interior  termination  of  the  vent  has  been 
changed. 

(4)  The  inner  end  of  vent-bushing  is  flash  with  interior  wall  of  pow- 
der chamber. 

Brtraetingstud. 

(1)  This  has  been  introduced  into  rear  £ftce  of  base-ring  on  the  right- 
hand  side  for  the  purpose  previously  stated. 

B^ar  sigkt-$ocket. 

(1)  This  is  made  flush  with  rear  face  of  jacket,  instead  of  below,  as 
formerly. 

BR£ECH  MECHAXISII. 

Breeek-biodc, 

(1)  The  breech-block  has  been  lengthened  .35  inch.  This  is  on  ac- 
count of  change  of  shape  of  gas^rheck  seat,  which  throws  gas-check 
further  forward. 

(2)  A  circular  groove  has  been  cut  in  the  rear  portion  of  the  block,  for 
the  guide  sectors  to  work  in,  during  the  rotation  of  the  block,  ^lis  is 
uecessanr  because  of  the  increased  width  of  the  guide  sectors. 

(3)  The  transverse  and  longitudinal  grooves  lor  the  latch-pin  have 
been  changed  in  depth,  and  the  longitudinal  groove  in  shape.  The  stem 
Oi  the  latch  now  travels  along  the  service  of  the  plain  sector  for  the 
greater  part  of  its  motion,  and  these  grooves  are  cut  at  each  end  of  its 
travel,  so  that  by  dropping  into  them  it  may  unlock  the  carrier  ring 
before  tiring  and  before  opening  the  breech. 

The  shape  of  the  forward  part  of  the  longitudinal  groove  has  been 
changeti,  a  looking  recei»s  having  been  addeil.  into  which  the  stem  of 
the  latch  drops  and  holds  the  block  positively  from  being  pushed  for- 
ward. 

{•i}  One  stop  groove  is  now  used,  instead  of  two  formerly. 

(3)  The  guide  sectors  of  carrier  ring  now  fill  the  slotte«l  sectors  of 
breech  block,  and  no  longitudinal  grooves  are  neces$;ury  for  them  to 
work  in.  as  formerly.  A  greater  bearing  surface  and  greater  steadiness 
of  breech  block  is  thereby  obtained. 

»j  The  obturator  spindle  recess  has  been  counterbored  from  the  rear 
to  a  depth  of  1.55  inches,  instead  of  .95  inch  as  formerly.  This  is  prin- 
cipally on  accoDut  of  the  use  of  the  De  Bange  gas-check  in  place  of  the 
Freyre. 

.T;  A  stop  has  been  placed  on  the  exterior  surface  of  right  lug  of 
block.  The  head  of  the  pin  of  the  lever-handle  strikes  against  this 
when  the  handle  is  ^ai^^ed  the  proper  distance,  and  thus  limits  iDs  mo- 
tion. 

(S;  The  holes  for  securing  pins  in  lugs  of  breech-block  have  been 
dispensed  with.  A  securing  screw  is  subsrituted  lor  the  two  pina,  and 
this  screw  enters  the  lever-handle. 

(9)  The  nse  of  holes  for  toverbandle  piiii  in  higa  of  teWQh-klobki 
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have  been  changed,  owing  to  changes  in  the  shape  of  lever-handle  pin. 
The  hole  in  right  lug  is  larger  than  that  in  the  left.    - 

(10)  The  edges  of  all  threads  and  grooves  have  been  rounded. 

(11)  Various  changes  have  been  made  in  the  obtarator-spindle  recess^ 
caused  by  changes  in  the  obturator  spindle. 

(12)  The  play  of  threads  of  breech-block  in  base-ring  is  .01  inch. 

(13)  A  fillet  of  .05-inch  radius  joins  the  lugs  with  the  cylindrical 
part  of  block. 

(14)  A  play  of  .005  inch  is  given  between  the  stem  of  obturator  and 
its  recess. 

Oarrier-ring. 

(1)  The  guides  of  carrier-ring  have  been  made  solid  parts  of  the  ring 
instead  of  being  secured  with  screws  as  before. 

(2)  These  guides  are  of  the  same  width  a«  the  slotted- sectors  of  the 
breech-block,  so  that  they  now  fill  the  sectors  completely^  and  give 
greater  steadiness  to  the  block.  They  also  render  the  old  grooves  un- 
necessary. 

(3)  One  stop  is  now  used  instead  of  the  two  formerly.  This  stop 
enters  from  the  side  of  the  hinge,  and  is  secured  in  place  by  a  set- 
screw. 

(4)  A  latch-cover  has  been  introduced  for  covering  the  latch.  This 
cover  is  secured  to  the  carrier-ring  by  two  screws,  and  Is  easily  removed, 
allowing  free  access  to  all  parts  of  the  latch  and  latch-spring. 

(5)  Holes  are  made  in  the  guides  of  carrier-ring  to  allow  free  escapes 
of  air  in  opening  and  closing  the  breech. 

(6)  The  metal  has  been  removed  from  the  front  face  of  carrier-ring 
to  a  depth  of  .05-inch,  and  over  two  arcs,  one  at  the  top  and  the  other 
at  the  bottom  of  the  ring,  extending  from  near  the  latch  to  the  hinge. 
This  has  been  done  to  prevent  the  fouling  from  interfering  with  the 
closing  of  the  carrier-ring. 

(7)  A  hole  has  been  drilled  through  the  front  face  of  carrier- ring  at 
the  latch,  to  allow  the  entrance  of  the  retracting-stud. 

(8)  The  seat  of  the  cam  of  lever-handle  in  the  carrier-ring  has  been 
rounded  at  both  edges,  to  prevent  burring  up  the  seat  by  the  action  of 
the  cam  in  closing. 

(9)  The  swing  of  the  carrier-ring  has  been  increased  to  150  degrees. 

(10)  The  sharp  edges  of  the  carrier-ring  have  been  rounded. 

(11)  Screws  have  been  subs titute<^ for  pins  for  securing  the  hinge- 
pin,  and  they  enter  the  lugs  of  earner-ring  at  right  angles  to  the  axis 
of  the  piece,  instead  of  parallel  to  the  axis. 

(12)  Certain  small  changes  of  shape  of  the  carrier-ring  between  the 
lags  have  been  made  on  account  of  the  increased  swing  of  150  degrees. 

(13)  The  shape  of  the  bearing-surfaces  of  the  guides  has  been  changed, 
giving  a  clearance  front  and  rear,  so  that  the  block  may  be  started 
easily. 

Obturator  {De  Bange). — ^Many  changes  have  been  made  In  the  details 
of  this  check  since  its  first  trial  in  the  guns,  but  they  are  generally  in 
the  small  details,  the  general  features  being  the  same  as  in  all  De 
Bange  checks. 

Obturator  (Fretpre). 

(1)  The  front  face  of  head  is  a  plane  surface  projecting  .10  inch  be- 
yond the  front  of  gas-check  ring. 

(2)  The  front  edge  of  bead  is  rounded  with  a  radius  of  .08  inch.    • 


162         BEPOBT  OP  THE  CHIEF  OF  ORDNANCE.  " 

(3)  The  remainiDg  .02  inch  of  the  projecting  head  has  the  same  taper 
as  the  exterior  surface  of  the  gas-check  ring. 

(4)  The  locking  nnt  has  been  omitted  from  the  spindle,  and  its  place 
supplied  by  a  single  nat  equal  in  length  to  that  of  the  two  nats  formerly 
used.  A  spline  screw  is  used  instead  of  a  lock-nut.  The  screw  is  ad- 
justed by  firing. 

(5)  The  spindle  has  been  lengthened  .527  inch. 

.  (6)  The  shape  of  the  exterior  of  the  gascheck  ring  has  been  changed, 
being  cylindrical  for  a  distance  of  .25  inch  from  rear  face,  and  tapering 
from  this  point  forward  a  distance  of  .40  incii. 

(7)  Two  (2)  grooves  are  turned  on  the  exterior  of  gas-check  ring,  their 
depth  being  .01  inch. 

Lever-handle, 

(1)  The  projection  has  been  removed  from  the  rear  of  head  of  leve^ 
handle. 

(2)  The  shape  of  the  hole  for  lever-handle  pin  is  hexagonal  instead 
of  round  as  formerly. 

(3)  The  securing  screw  enters  head  of  lever-handle  vertically  instead 
of  horizontally,  and  its  head  is  upset  to  prevent  Jarring  out. 

(4)  The  head  of  lever-handle  tits  tightly  in  lugs  of  block. 

(5)  The  edges  of  cam  of  lever-handle  are  rounded  to  prevent  burring. 

(6)  The  shape  of  pin  of  lever-handle  is  changed.  The  middle  part 
which  enters  the  handle  is  hexagonal,  the  two  journals  are  round,  the 
one  bearing  in  the  left  lug  of  breech-block  being  smaller  in  diameter 
than  the  one  bearing  in  the  right  lug. 

The  head  of  the  pin  is  so  shaped  as  to  have  a])rojection  which  strikes 
against  a  corresponding  projection  on  the  right  lug  of  breech-block  and 
stops  the  motion  of  the  lever-handle. 

Latch. 

(1)  This  is  made  of  best  Norway  iron  o^ise-hardened  and  in  one  piece 
instead  of  steel  and  in  three  pieces  as  before.  The  center  line  of  the 
latch  is  radial. 

Latch-spring, 

(1)  This  is  oval  in  shape  and  is  larger  and  stronger  than  in  the  old 
model. 

Bronze  handle, 

(1)  The  heads  of  the  screws  are  upset  to  prevent  jarring  out. 
Respectfully  submitted. 

ClIAKLES   SHALER, 

Captain  of  Ordnance. 
Lawrence  L.  Brupf, 
Lieutenant  of  Ordnance^  Recorder. 
The  GoMMANDiNa  Officer, 

Watervliet  Arsenal. 


Appendix    14. 


SPECIFICATIONS  FOR  THE  FABRICATION,  DESCRIPTION,  AND  NOMEN- 
CLATURE OF  3.^'INCH  B,  L.  RIFLE,  STEEL, 

(5  Plates.) 

Watebtliet  Arsenal,  Augv^t  16, 1889. 

Beport  of  Board  of  Officers  convened  by  Post  Order  No.  33,  of  1887, 
containing— 

(1)  Specifications  for  finishing  and  assembling  3.20-incb  breech- 
loading  rifle,  steel. 

(2)  Description  of  3.20-inch  breech-loadiog  rifle,  steel.  Accompanied 
by  tracings,  plates  I,  II,  III,  IV,  and  V. 

(3)  Nomenclature  of  3.20-inch  breechJoading  rifle,  steel. 

I. 

Specifioations  fob  finishing  and  assembling  3.2-inoh  steel 

bbeeoh-loading  field-gun. 

genebal  dibegtions. 

(1)  All  forgings  must  be  carefully  inspected  on  receipt  by  the  in- 
spector— 

(a)  For  dimensious. 

(5)  For  bending  or  warping. 

(o)  For  eccentricity  of  bores. 

(d)  For  defects,  flaws,  cracks,  etc. 

(2)  Any  imperfections  that  may  be  discovered  in  boring  or  turning 
must  be  reported  at  once  to  the  inspector  and  work  stopped  pending 
his  decision. 

(3)  Drawings  of  the  guns  completed  and  detailed  drawings  of  all  the 
parts  will  be  furnished  and  must  be  adhered  to.  The  figured  dimen- 
sions given  on  the  drawings  will  be  used,  and  not  the  scale  measure- 
ments, and  the  method  of  construction  given  in  these  specifications  and 
shown  in  the  drawings  will  be  followed,  and  will  not  be  changed  with- 
out written  instructions. 

(4)  The  work,  in  all  stages  of  progress,  shall  be  examined  and  ap- 
proved by  the  inspector  or  his  assistants,  and  no  parts  will  be  assembl^ 
till  measured  and  approved  as  to  dimensions  and  workmanship.  The 
gun  will  also  be  finally  inspected  when  finished. 

(5)  The  prescribed  amount  of  shrinkage  will  be  furnished  by  the  Ord- 
nance Department.  In  finishing  shrinkage  surfaces  a  variation  of  .002 
of  an  inch  from  prescribed  dimensions  will  be  allowed,  but  the  difference 
of  diameters  of  superposed  pieces  must  not  vary  at  any  point  more 
than  ,0016  of  an  inch  from  the  prescribed  difference. 
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(6)  A  variation  of  .002  of  an  inch  above  prescribed  dimensions  and 
of  .001  of  an  inch  below  prescribed  dimensions  will  be  allowed  in  the 
bore,  and  of  dL  .003  of  an  inch  in  the  powder  chamber.  A  variation  of  .01 
of  an  Inch  from  the  prescribed  exterior  diameters  of  the  gnn  will  be 
allowed,  of  .01  of  an  inch  in  the  length  of  the  different  parts,  of  .05  of 
an  inch  in  the  total  length  of  the  gun,  and  of  ^.003  inch  in  depth  of 
grooves. 

(7)  Shrinkage  dimensions  will  be  obtoined  in  the  following  manner : 
Thejacket,  trunnion-hoop,  and  sleeve,  or,  generally  the  enveloping  parts, 
will  be  bored  to  the  diameters  given  in  the  drawings.  To  these  diam- 
eters will  be  added  the  prescribed  shrinkages,  and  the  tube  or  enveloped 
parts  will  be  turned  to  the  corresponding  diameters. 

(8)  All  finished  work  must  be  accurate  and  fine  finished.  All  bores 
true,  straight,  and  concentric  with  exterior  surfaces ;  free  from  tool  marks 
and  well  polished.  All  ends  true  and  at  right  angles  to  axis  of  bores. 
All  screw-threads  to  be  uniform,  accurate,  and  smooth.  The  breech 
mechanism  must  fit  accurately,  work  smoothly,  and  be  interchangeable. 

(9)  The  material  furnished  by  the  United  States  is  as  follows : 

For  each  gun : 
1  tube. 

I  trnnnion-hoop. 
1  key-ring. 
1  carrier-ring. 
1  cam-lever  (lever-handle). 
•  I  gas-check  ring  (Freyre  system). 
1  jacket. 
1  sleeve. 
1  base-ring. 
1  breech-block. 

1  mnshroom  head  and  spindle. 
1  mushroom  head  and  spindle-nat. 

1  rear  sight  socket. 

2  gas-check  caps  (De  Bange  system). 
1  carrier-ring  hinge-pin. 

For  two  guns :  • 

1  cam-lever  pin. 
For  six  guns: 

1  ring  for  carrier-ring  latch-cover. 

All  the  additional  parts  of  material  required  for  the  completion  of  the 
work  must  be  furnished  by  the  contractor.  The  screws  and  parts  of 
steel  must  be  of  gun  steel  unless  otherwise  specified. 

(10)  [If  any  part  of  the  material  furnished  by  the  United  States  ia 
spoiled  by  bad  workmanship  on  the  part  of  the  contractor  he  will  be 
required  to  make  good  its  cost  to  the  United  States ;  and  if  any  work 
of  the  contractor  shall  be  rendered  useless  by  reason  of  bad  materia 
furnished  him  by  the  United  States  the  same  shall  be  paid  for  by  the 
United  States.] 

(11)  [The  guns  when  completed  shall  be.  properly  boxed  in  strong 
boxes,  capable  of  transportation,  and  shall  be  delivered,  ready  for  ship- 
ment on  boat  or  cars,  without  expense  to  the  United  States.  The  sights 
for  the  guns  shall  be  boxed,  each  in  a  separate  box,  and  this  box  in- 
closed in  the  box  containing  the  gun.  The  sights  and  their  boxes  will 
generally  be  furnished  by  the  United  States.] 

(12)  [The  weighing  of  the  gun,  and  the  stamping  of  such  letters  and 
figures  on  it,  as  maybe  required  by  the  Ordnance  Department,  together 
with  such  lines  as  may  be  deemed  necessary  to  locate  the  position  of 
the  sights,  shall  be  done  by  the  contractors  without  expense  to  the 
United  States.] 

NoT£.-«-Braoket6  refiu  only  to  oontraot  work. 
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^  SPECIAL  DIBECTIONS. 

PARTS  OF  THE  QXJN. 

l.—Th€  tube. 

(1)  The  tube  is  carefully  examined  to  detect  bending  or  warping,  or 
eccentricity  of  bore,  and  is  centered  accordingly. 

(2)  It  is  turned  down  to  within  .10  of  an  inch  ofits  maximum  finished 
diameter,  bearings  turned  at  front  and  rear  ends,  and  breech  end  faced 
off. 

(The  object  of  turning  down  the  exterior  of  tube  before  boring  is  to 
prevent  springing  which  is  found  to  occur  if  the  tube  is  first  bored  and 
then  turned.) 

(3)  It  is  then  bored  as  follows:  with  roughing  tool  to  3.03  inches; 
with  reamer  to  3.10  inches.     The  boring  commences  at  the  breech  end. 

{i)  The  powder  chamber  is  rough  bored  to  within  .10  of  an  inch  of 
finished  diameter. 

(5)  The  shrinkage  surfaces  for  jacket,  trunnion-hoop,  and  sleeve  are 
then  turned.  Before  this  can  be  done  the  jacket,  trunnion-hoop,  and 
sleeve  must  be  finished,  bored,  and  measured,  and  from  these  measure- 
ments the  shrinkage  diameters  of  the  tube  are  determined. 

(6)  In  laying  off  lengths  on  the  exterior  of  the  tube,  and  especially 
in  locating  the  shoulder  for  the  jacket,  the  tube  is  left  about  .05  of  an 
inch  long.    This  is  for  facing  up  the  rear  end  of  tube  after  shrinkage. 

(7)  Before  shrinking  on  the  jacket  a  length  is  laid  oft*  on  the  tube, 
measuring  from  the  shoulder.  This  is  generally  about  3.85  inches,  but 
any  other  length  may  be  used.  A  mark  is  made  ou  the  tube  at  the  cor- 
responding point.    This  mark  serves  to  determine : 

First,  Whether  the  jacket  is  home  on  the  shoulder  after  shrinkage. 
Second,  The  length  of  shoulder  on  jacket,  which  must  be  turned 
after  shrinkage. 

11.— The  jicket 

(1)  The  jacket  is  first  centered,  bearings  turned  front  and  rear,  and 
faced  off  at  the  breech  end. 

(2)  It  is  bored  from  the  breech  end  as  follows:  With  first  roughing 
tool,  to  5.55  inches.  With  second  roughing  tool,  to  5.90  inches.  (This 
second  bore  extends  from  the  breech  end  to  the  shoulder  leaving  suffi- 
cient metal  at  the  latter  point  for  finishing.)  With  first  reamer,  to  6.00 
inches.  (This  bore  extends  to  shoulder  leaving  sufficient  motal  to  finish.) 
With  second  reamer,  to  5.60  inches.  (This  latter  size  is  made  by  center- 
ing the  second  reamer  in  the  6-inch  bore  by  a  follower  ring.  The  shoul- 
der is  formed  by  using  a  cutter  of  proper  shape  with  the  6-iuch  reamer.) 

(3)  The  exterior  is  rough  turned  to  within  .10  of  an  inch  of  finished 
size.  The  locking  shoulder  is  turned  straight  with  an  exterior  diameter 
of  7.10  inches  and  a  length  from  inside  shoulder  of  jacket  to  front  end 
of  locking  shoulder  of  3.70  inches. 

The  rear  part  of  exterior  of  jacket  is  to  be  left  with  a  shoulder  or  pro- 
jection of  metal  about  .10-inch  high  to  facilitate  handling  in  shrink- 
age operations.  In  laying  off  the  interior  shoulder  of  jacket  a  surplus 
length  of  metal  should  be  left  at  the  rear  end  for  finishing. 

III. — The  trunnum-haap. 

(1)  The  exterior  of  the  hoop  at  the  ends  is  rough  turned  to  8.50  inches. 

(2)  The  metal  between  is  then  slotted  or  shaped  off  to  ttQ  diameter 
9M  incheii  iMving  the  metal  at  the  rim-baaea  and  sight  mass  ontoachod. 
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(The  object  of  removing  this  metal  before  boring  is  to  prevent  change 
of  shape  in  the  finished  bore,  which  is  observed  to  occnr  if  the  hoop  is 
bored  first  and  then  slotted  and  tnmed.) 

(3)  The  hoop  is  centered  and  bored  to  5.60  inches;  the  shoulder  bored 
and  the  bnd  of  hoop  at  shoulder  faced  off  to  propej  length,  measuring 
from  center  of  trunnions. 

(4)  The  trunnions  are  turned  and  fauced  and  rim-bases  faced. 

(5)  The  front  of  hoop  is  faced  off  and  the  hoop  turned  to  finished 
size  at  the  ends  as- far  as  possible. 

(G)  The  exterior  is  then  finished  by  shaping. 

IY.—Tke  sleeve. 

(1)  The  sleeve  is  finished  bored  to  5.60  inches. 

(2)  It  is  rough  turned  to  within  .10  inch  of  finished  size  and  faced  at 
the  rear  end. 

V. — The  key-ring. 

m 

(1)  This  may  be  rough  bored  to  .01  inch  of  finished  size  before 
shrinkage,  but  it  can  be  left  till  after  shrinkage  when  the  taper  is  tamed 
on  the  tube  and  the  key-ring  can  be  bored  to  correspond,  giving  the 
proper  shrinkage. 

VI. — The  hcLse-ring. 

(1)  It  is  faced  and  a  bearing  turned  at  one  end. 

(2)  It  is  bored  to  size  and  threaded  inside.  To  insure  uniformity  in 
bore  a  steel  plug  is  furnished  the  inspector  and  all  bores  must  be  made 
to  fit  this  plug. 

(3)  The  thread  is  finished  with  a  sizing  tap. 

(4)  The  base-ring  is  turned  to  size  and  the  exterior  thread  cut.  For 
turning  and  for  cutting  this  thVead  the  base-ring  is  mounted  on  an 
arbor  threaded  to  fit  interior  threads  accurately. 

(To  obtain  uniformity  a  ring  gauge  is  furnished  of  the  proper  interior 
diameter  and  a  ring  with  the  exterior  threads  cut  in  it.  All  base-rings 
must  be  fitted  to  these  gauges.  The  base-ring  is  left  about  .01  of  an 
inch  long  at  the  rear  end  for  fitting.) 

(5)  A  center  line  is  laid  off  on  the  base-ring  and  the  sectors  marked 
out  for  slotting.  This  marking  out  is  done  by  templet.  The  sectors 
are  then  slotted. 

(G)  The  interior  and  exterior  threads  of  base-ring  may  be  started 
at  any  point,  and  may  be  independent  ol  each  other.  But  in  laying  off 
the  center  line  it  must  be  done  so  that  the  interior  thread  will  occupy 
its  jiroper  position  when  screwed  into  rear  end  of  jacket.  This  is  done 
by  supposing  the  center  line  to  represent  a  vertical  plane  through  the 
axis  of  the  gnn  peri)endicular  to  the  axis  of  the  trunnions.  The  dis- 
tances along  this  line  of  points  of  the  thread  from  rear  end  of  tube  are 
given  in  the  drawing,  and  the  center  line  must  be  located  accordingly. 

VII.— T^  locking-ring. 

(1)  This  is  made  of  good  Bessemer  steel,  welded  to  shape  approxi- 
mately, bored  to  size  and  faced,  turned  approximat.ely,  and  is  then  split 
along  a  diameter. 

The  parts  are  now  ready  for  assembling. 
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THE  BREEOH  MECHANISM. 

I. — Hie  breech-block, 

(1)  A  bearing  is  turned  at  the  front  end,  the  front  of  log  is  faced  off, 
and  the  small  hole  through  block  is  bored  and  reamed. 

(2)  The  front  end  of  block  is  faced  off  to  proper  length,  measuring 
firom  front  of  log. 

(3)  The  large  hole  in  front  of  block  is  counterbored  .02  of  an  inch 
deeper  than  dimensions  given.  This  is  to  allow  for  final  truing  up  on 
arbor. 

(4)  The  block  is  mounted  on  an  arbor  and  the  outside  diameter  turned 
for  threading.  This  turning  extends  to  the  face  of  the  lug,  leaving 
enough  metal  for  the  radius.  The  face  of  the  lug  and  front  end  of  block 
are  then  faced  to  proper  length,  removing  the  .02  of  an  inch. 

(5)  The  cylindrical  recess  at  the  rear  end  of  block  isTough  turned  to 
the  same  diameter  as  the  bottom  of  the  thread. 

(6)  The  vertical  center  line  is  laid  off  on  the  face  of  the  block.  This 
must  be  so  located  that  there  will  be  sufficient  metal  to  finish  lugs  of 
lever-handle  and  stop.  The  vertical  center  line  coincides  with  the 
finished  inner  face  of  the  left  lug. 

(7)  This  center  line  is  transferred  along  tlie  block.  The  distance  of 
one  thread  from  the  front  of  the  block,  measured  along  this  center  line, 
is  given  in  the  drawing,  and  thus  the  thread  on  the  block  is  located. 

The  thread  is  then  cut.  A  ring  gauge  having  the  corresponding 
thread  cut  in  it  is  provided,  and  all  blocks  must  be  fitted  to  this  ring. 

(8)  The  cylindrical  recess  is  then  finished  and  the  exterior  of  the 
block  at  the  front  end. 

(9)  The  exterior  circumference  of  the  block  at  the  rear  end  and 
around  the  exterior  of  the  lugs  is  shaped,  and  also  between  the  lugs. 
The  metal  for  the  stop  on  the  exterior  of  the  right  lug  must  be  left  till 
the  hole  for  the  lever-handle  pin  is  drilled. 

(10)  The  sectors  are  then  slotted.  These  sectors  are  laid  off  as  ac- 
curately as  possible  and  are  finally  finished  by  filing-templets  being 
used  for  this  purpose. 

(11 )  The  arbor  is  removed  and  the  rear  face  of  the  block  finish  shaped 
as  far  as  possible. 

(12)  The  holes  for  the  lever-handle  pin  are  then  laid  out;  the  small 
hole  is  drilled  and  reamed  and  the  large  one  counterbored  and  reamed, 
and  the  stop  in  the  exterior  of  the  right  lug  planed.  The  block  is  then 
mounted  on  an  arbor  passing  through  the  holes  for  the  lever-handle  pin 
and  the  outside  of  the  lugs  shaped. 

(13)  The  grooves  for  the  latch-pin  and  for  the  stop  are  then  laid  out 
by  templets  and  planed  and  hand  turned. 

(14)  The  holes  for  the  bronze-handle  screws  are  laid  out,  drilled,^and 
tapped,  and  the  outer  radius  at  front  and  rear  edges  of  block  milled. 

(15)  The  curved  surface  between  lugs  of  block  is  finished. 

(16)  The  block  is  counterbored  from  the  rear  end  and  radii  turned 
at  front  and  rear  of  counterbores. 

(17)  The  block  is  then  fitted  to  the  carrier-ring  and  gun,  if  necessary, 
by  filing. 

II. — The  carrier-ring. 

(1)  Bough  plane  to  within  .01  inch  of  finished  thickness  on  rear  face 
and  finish  plane  on  front  face. 


158         BEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 

(2)  Slot  of  metal  on  exterior  of  ring  and  between  lags  parallel  to 
axis,  leaving  about  .05  inch  for  finishing. 

(3)  Lay  out  the  center  lines,  the  bore,  the  recess  for  latch-pin  cover, 
and  holes  for  hinge-pin,  these  holes  being  .05  inch  smaller  than  fLn- 
isheil  size ;  shape  out  recess  for  latch-pin  cover  and  fit  cover  in  recess ; 
drill  and  tap  holes  for  securing  screws  in  cover  and  ring,  and  secure 
cover  in  place  with  temi)orary  screws,  whose  heads  are  below  the  fin- 
ished surface  of  cover;  drill  holes  for  hinge-pin  .05  inch  smaller  than 
finished  size. 

(4)  Finish  bore  carrier-ring  and  counterbore  recess  in  ring  with 
latch  cover  in  place,  measuring  from  front  face  of  carrier-ring. 

(5)  Mill  interior  and  exterior  faces  of  lugs,  and  also  outer  circumfer- 
ence, giving  the  proper  taper. 

(6)  Mill  out  surface  joining  exterior  surface  of  lugs  and  taper  sur£aoe 
of  ring. 

(7)  Finish  rear  face  to  thickness,  including  latch-cover,  and  give 
clearance  on  front  face. 

(8)  Drill  and  slot  hole  for  stop,  between  lugs,  and  fit  stop.  (The 
long  sides  of  this  hole  tai>er  .007  inch  in  a  length  of  3  inches,  the  inner 
opening  being  the  narrower.)  Drill  hole  for  screw,  and  counter-bore 
for  head  of  screw,  on  front  face,  tap  for  screw  and  insert  stop  and  screw. 

(9)  Bore  inner  end  of  stop  to  fit  recess  in  block,  and  cut  pitch  of 
thread  of  block  on  rear  face  of  stop.  The  front  surface  of  stop  has  a 
clearance  between  it  and  the  surface  of  recess  in  block,  and  hence  does 
not  require  to  be  cut  on  it. 

(10)  Mill  the  curved  surface  of  recess  between  lugs,  with  stop  in 
place,  and  finish  remaining  surface  between  lugs  by  filing. 

Note. — lu  onler  to  make  all  carrier-rings  and  breech-blocks  interchangeable,  a  jig 
shonld  now  be  made  ropreseuting  exactly  the  breech  of  the  gnn,  etc.,  with  slotted 
threads.  Another  jig  represent ing  the  breech-block  should  also  be  made.  The  car- 
rier-ringH  are  litted  to  these  jigs  and  the  holes  for  hinge-pin  reamed. 

(11)  If  these  jigs  are  not  made,  the  carrier-ring  is  then  fitted  to  the 
gun  (which  has  been  previously  finished  in  rear,  and  has  had  the  lugs 
for  the  hinge  shaped  out,  and  the  hole  for  hinge-pin  drilled),  the  hales 
for  the  hinge-pin  in  carrier-ring  are  finish-bored,  using  the  hole  in  the 
gun  as  a  guide. 

(12)  The  exterior  of  lugs  is  rounded  to  shape  and  corners  of  carrier- 
ring  rounded. 

(13)  The  hole  for  the  latch-pin  is  drilled  from  the  inside,  with  latch- 
cover  in  place. 

(14)  The  gui<les  are  slotted. 

(15)  The  recess  for  latchpin  is  milled  in  latch-cover  and  in  carrier- 
ring,  the  hole  for  conical-pin  is  drilled  in  front  face,  and  the  holes 
through  the  guide  sectors. 

(10)  The  recess  for  head  of  lever-handle  is  milled  out. 

III. — The  obturator-spindle  {De  Bange  check), 

(1)  Cut  off  rear  end  of  stem  of  obturator  to  within  1  inch  of  finished 

length. 

(2)  Rough  turn  to  within  .05  inch  of  finished  diameter  and  .05  inch 
of  finished  length. 

(3)  Finish  turn-spindle  and  head. 

(4)  Cut  thread  on  rear  end  of  spindle. 

(5)  Face  off  to  length,  removing  centers. 
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III.— (a)  The  obturator-spindle  {Freyre  check). 
Same  as  for  De  Bange  check. 

IV. — De  Bange  gcj/H-clieck  cups. 

FRONT  CUP. 

(1)  Chnck,  bore  to  size,  finish  front  face,  and  turn  exterior  to  fit  ac- 
curately another  chuck,  made  for  the  purpose.  The  exterior  is  left  large 
enough  to  finish ;  about  .08  inch  above  the  finished  size. 

(2)  Fit  the  chuck  in  the  special  chuck,  with  a  driving  fit,  and  finish 
rear  face.  ' 

BEAR  CUP. 

(1)  Same  as  for  front  cup,  except  rear  face  is  finished. 

(2)  Same  as  for  front  cup,  except  front  face  is  finished. 

(3)  Both  cups  are  then  placed  on  an  arbor  with  a  disk  between  them, 
separating  them  the  same  distance  as  when  the  pad  is  in  place,  and  the 
exterior  of  both  cups  is  turned  to  fit  gas-check  seat  in  gun. 

V. — Freyre  gas-check  ring. 

(1)  Chuck,  bore,  finish  rear  face,  and  turn  outside  to  fit  accurately 
another  chuck,  made  for  the  purpose.  The  exterior  is  left  .05  inch 
larger  than  finished  size. 

(2)  Fit  the  ring  in^the  special  chuck,  with  a  driving  fit,  bore  taper 
and  grind  ring  to  fit  corresponding  surface  of  head  of  obturator. 

(It  has  been  found  that  the  gas-check  works  better  if  the  ring  is 
ground  to  the  spindle  in  such  a  manner  that  it  bears  at  the  thin  edge, 
but  has  a  very  slight  clearance  in  rear.) 

(3)  Fit  the  ring  on  special  mandrel  and  turn  the  exterior  to  fit  gas- 
check  seat  in  gun,  leaving  a  very  slight  excess  for  grinding  to  seat ; 
turn  grooves  in  exterior. 

(4)  Grind  the  ring  to  fit  its  seat  in  the  gun.  This  grinding  is  con- 
tinued till  the  head  of  the  lever-handle  passes  .20  inch  beyond  its 
proper  position  when  the  block  is  closed.  To  test  this  the  stop  must 
be  removed  from  carrier-ring. 

VI. — Obturator-spring  {De  Bange). 

(1)  Bore  to  size. 

(2)  Put  on  mandrel,  face  to  length,  turn  exterior  diameter,  and  cut 
spring. 

(3)  Temper  in  oil. 

Note. — Tho  spring  is  di<i(1o  of  tool  steel.    The  length  given  in  drawing  is  that  to 
which  spri  ngs  are  to  be  cut. 

VI. — (a)  Obturator-spring  (Freyte). 
Same  as  De  Bange. 

VII. — Obturator-nuts  (De  Bange  &  Freyre). 
No  special  directions  are  necessary. 


1(50         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

VLll.^Lcuch-pin  spring. 

(1)  Wire  is  wound  ou  mandrel  of  proper  shape,  and  proper  pitch 
given  in  winding. 

(2)  The  wire  is  made  fast  at  the  end,  and  the  spring  heated  slightly 
to  set  it  iuto  shape. 

(3)  It  is  cut  off  from  mandrel,  tapered  at  both  ends  to  give  a  flatseat, 
and  tempered  in  oil. 

<  Note. — The  spring  is  made  of  No.  16  B.  and  S.  gauge  piano  wire,  diameter  .061 
inch.  It  skould  compress  in  vise  after  tempering  till  coils  are  in  contact  withoai 
breaking. 

IX. — Lever-handle. 

(1)  Rough  turn  to  within  .05  inch  of  finished  size  and  face  inner  side  of 
head. 

(2)  Finish  turn  for  four  (4)  inches  from  finished  side  of  head,  taper 
from  tbis  point  for  a  distance  of  2.5  inches  up  to  rough  size. 

(3)  Finish  plane-head  to  thickness  and  drill  hinge-pin  hole. 

(4)  Bend  the  handle  and  cut  it  off  .05  inch  long. 

(5)  Finish  turn  bent  end,  and  finish  the  end  by  filing. 

(6)  Finish  outside  of  head. 

(7)  Broach  hole  for  pin,  drill  for  securing  screw,  and  finish  file. 

X. — Latch-cover. 

(1)  Bore  ring  .05  inch  smaller,  turn  .05  inch  larger,  and  face  .01  inch 
thicker  than  finished  dimensions. 

(2)  Cut  in  sectors  of  proper  size,  and  plane  to  fit  corresponding  recess 
iu  currier-ring. 

(3)  Fit  to  carrier-ring,  and  finish  as  explained  under  "  carrier-ring.'' 

XI. — Latch  pinJ 

This  is  made  of  the  best  Norway  iron,  and  after  finishing  is  case-hard- 
eued  for  about  four  hours.  The  recess  in  the  front  face  of  pin,  in  which 
the  stud  of  base-ring  acts,  must  be  carefully  located  with  reference  to 
the  top  and  bottom  of  the  pin,  and  the  dimensions  of  all  parts  must  be 
strictly  adhered  to. 

XII. — The  bronze-handle. 

The  composition  is  by  weight :  88  parts  copper,  10  parts  tin,  and  2 
parts  zinc.  The  alloy  must  be  made  of  new  metals  and  must  be  sound 
and  finish  without  defects  on  the  surface.  No  special  directions  are 
necessary  for  the  work.    The  handles  are  polished. 

XIII. — The  hingepinfor  carrier-ring. 

No  special  directions  are  necessary. 

XIV. — The  hinge-pin  for  lever-handle. 

(1)  Eough  turn  to  diameter  of  head. 

(2)  Finish  turn  largest  and  smallest  diameters  of  pin,  leaving  metal 
for  head. 
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(3)  Mill  flats  and  finish  to  length. 

(4)  Chack  and  turn  head  eccentrically  and  mill  exterior  of  head  to 
shape. 

XV. — Latch-pin  stud. 

This  is  made  of  tool  steel,  hardened  only  on  the  conical  surface. 
The  stud  must  be  accurately  located  and  for  this  purpose  a  jig  is  used. 

XVI. — Rmr  sight  socket 

No  special  directions  are  necessary. 

XVII. — Vent-bushing. 

These  are  made  of  rolled  copper. 
No  special  directions  are  necessary. 

ASSEMBLINa  THE  PAETS. 

(1)  The  guns  are  to  be  assembled  by  heat  shrinkage  aqd  the  parts 
must  not  be  heated  beyond  the  temperature  required  to  give  the  amount 
of  expansion  requisite  to  enable  them  to  be  placed  in  position  safely. 

(2)  The  maximum  expansion  for  all  parts  is  .03  of  an  inch  greater 
than  the  largest  diameter  of  the*  surface  over  which  the  heated  part 
passes.  If  possible,  heating  the  parts  in  a  wood  fire  or  in  direct  con- 
tact with  the  fuel  must  be  avoided,  as  it  produces  unequal  heating  and 
expansion ;  a  hot  air  or  gas  furnace  of  some  kind  will  be  employed. 

(3)  The  end  contact  of  the  parts  must  be  as  perfect  as  possible,  and 
to  insure  this,  pressure  must  be  used,  which  will  keep  the  joints  accu- 
rately closed  while  the  heated  part  is  cooling. 

(4)  Water  will  be  used  to  cool  the  parts.  This  will  be  applied  by  a 
ring  encircling  the  heated  part,  so  as  to  cool  uniformly  all  around.  The 
cooling  must  begin  at  the  joint  between  the  hot  and  cold  part,  and 
progress  gradually  to  the  further  end  of  the  heated  part.  The  end  pres- 
sure for  securing  a  close  joint  must  be  kept  up  till  the  hoop  is  cool. 

(5)  After  the  parts  have  been  prepared  the  tube  is  suspended,  muz- 
zle down,  in  such  a  manner  that  it  may  be  conveniently  handled  and 
brought  exactly  over  the  heated  jacket  when  the  latter  is  in  position. 

(6;  The  jacket  is  now  heated  till  the  prescribed  degree  of  expansion 
is  reaiched,  when  it  is  removed  from  the  furnace  and  placed,  breech  up, 
iu  a  position  where  the  tube  can  be  lowered  into  it 

(7)  The  tube  is  then  lowered  into  the  jacket,  and  it  is  generally  ad- 
vantageous to  allow  it  to  descend  rapidly  for  the  last  few  inches  as  by 
this  means  a  good  contact  at  tbe  shoulder  is  insured. 

(8)  It  is  not  necessary  to  apply  pressure  to  keep  the  tube  in  place 
in  the  jacket  as  the  weight  of  the  tube  will  accomplish  this,  but  pres- 
sure may  be  applied  if  thought  desirable. 

(9)  As  soon  as  the  tube  strikes  the  shoulder  of  the  jacket  water  is 
applied  on  the  outside  of  the  latter  by  the  ring,  and  this  ring  is  held 
shghtly  in  rear  of  the  shoulder,  so  that  the  jacket  in  cooling  may  tend 
to  draw  down  on  the  shoulder. 

It  has  not  been  found  necessary  in  practice  to  prevent  the  water  from 
running  over  the  forward  end  of  the  jacket. 

(10)  When  the  jacket  is  cool  the  gun  is  returned  to  the  lathe  and  the 
locking-shoulder  on  the  jacket  finish  turned  to  prescribed  dimensions. 
It  the  mark  before  prescribed  has  been  carefully  and  accurately  laid  off 
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on  the  tabe  the  length  of  the  shonlder  on  the  jacket  is  now  laid  off  fix>m 
it. 

(11)  The  gun  consisting  of  tube  and  jacket  is  now  suspended  as  the 
tube  was  before,  the  trunnion-hoop  heated  till  the  prescribed  degree  of 
expansion  is  reached,  when  it  is  removed  from  the  furnace  and  placed 
shoulder  up  in  a  x)osition  where  the  tube  and  jacket  can  be  lowered 
into  it. 

(12)  The  tube  and  jacket  are  then  lowered  through  the  trunnion- 
hoop,  the  end  pressure  applied  as  sooii  as  the  trunnion-hoop  and  jacket 
are  in  their  proper  positions,  and  the  water  turned  on  at  the  joint  as 
soon  as  ])ossible. 

(13)  The  gun  consisting  of  tube,  jacket,  and  trunnion-hoop,  as  soon 
as  the  latter  has  cooled,  is  placed  on  its  breech  end  in  a  vertical  posi- 
tion, the  sleeve  heated  to  the  proper  degree  and  placed  in  position  by 
lowering  it  over  the  muzzle.  Pressure  is  applied  as  soon  as  the  sleeve 
and  trunnion-hoop  are  in  contact  and  water  turned  on  at  the  joint  as 
soon  as  possible. 

(14)  The  gun  is  then  returned  to  the  lathe,  the  reverse  cone  for  the 
key-ring  turned  and  the  recess  for  the  locking-ring. 

(15)  The  locking- ring  is  inserted  with  a  driving  fit,  and  its  exterior 
turned  to  size. 

(16)  The  gun  is  then  placed  in  the  same  position  as  for  assembling 
the  sleeve,  the  key  ring  is  heated  and  dropped  over  the  muzzle  into 
l>lace,  the  pressure  is  applied  and  water  turned  on  at  the  joint  as  in  the 
case  of  the  sleeve. 

FinWiing  after  assemhling. 

(1)  True  up  bearings  and  finish  bore,  using  two  cuts.  First  cut  3.15 
inches,  second  cut  3.20  inches. 

(2)  True  up  bearings  again  if  necessary,  as  the  gun  sometimes  springs 
in  boring;  finish  bore  powder  and  shot  chamber,  and  gas-check  seat. 

(3)  Bore  jacket  for  base-ring,  face  off  rear  end  of  tube  to  length,  and 
cut  thread  for  base-ring. 

(4)  Insert  base  ring,  and  screw  it  home.  In  this  condition  its  front 
face  should  be  in  contact  with  the  rear  face  of  the  tube,  and  its  center 
line  should  be  .25  inch  to  the  left  of  the  center  line  of  the  gun. 

(To  insure  this  position  of  the  center  lines  a  templet  is  made,  one  end 
of  which  is  Hush  with  the  front  face  of  base-ring,  while  the  other  end 
fits  accurately  into  the  thread  along  the  center  line  of  base-ring.  After 
facing  off  the  rear  end  of  tube,  the  connter-templet  is  applied  to  the 
rear  end  of  jacket,  so  that  its  inner  end  rests  against  the  rear  face  of 
the  tube  .25  inch  to  the  left  of  the  center  line  of  jacket.  This  counter- 
templet  will  then  give  a  point  of  the  thread  in  jacket.) 

(5)  The  base-ring  is  then  unscrewed,  therearendof  the  jacket  heated 
by  placing  a  hot  ring  of  metal  around  the  exterior,  and  the  base-ring 
inserted  again  and  screwed  home  till  the  center  lines  coincide. 

(6)  Face  off  rear  end  of  base-ring  to  dimensions,  and  finish  bore  and 
face  rear  end  of  jacket.  , 

(7)  Eille. 

(8)  Drill  hole  for  hinge-pin  of  carrier-ring,  and  holea  for  end  of  lever- 
handle  and  for  retractingstud.  These  holes  should  aU.  be  located  and 
drilled  by  using  a  jig, 

(9)  Finish  turn. 

(10)  Plane  out  for  lug  of  carrier-ring  and  for  rear  MEgh.ti  so<^)tob  Fin- 
ish lug  and  insert  securing-piu. 

(11)  Fit  breech  mechanism. 
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(12)  Drill  and  tap  for  veDtrbashiDg  and  front  sight  and  insert  vent- 
bashing. 

(13)  Weigh  and  stamp  gun. 

II. 

DESCBIPTION     OF     THE     3.20-INOH    STEEL  B.   L.    FIELD    OUN,  MODEL 

OF  1889. 

So  many  changes  have  been  miUle  in  this  gnn  siuce  the  first  experi- 
mental one  was  built,  in  1884,  that  it  is  thought  proper  to  furnish  a  new 
description  of  the  gun  and  its  mechanism. 

Principal  dimensions. 

Total  length inches..  90.70 

Length  of  tube do 85.20 

jacket : do 587.  ir> 

trunnion-hoop do  ...  8,80 

sleeves do 13.30 

key-ring do 3.00- 

rifling do....  70.925 

powder  chamber do 10. 00 

shot  chamber do 2.073 

front  slopeuhot  chamber.. do 0.20 

rear  slope  shot  chamber <lo 0. 20 

gas-check  seat do....  1.50 

cylinder do 0.44 

breech  recess do 4.00 

trunnions do 2.70 

breech-block do G.  10 

breech-block  and  nniRhrooni,  De  Bange do 7. 70 

breech-block  and  obturator,  Freyre do 0.85 

Diameter  of  exterior  maximum ! do '     9.56 

front  of  key-rinff do 6. 56 

tube  in  front  of  key-ring do 5. 60 

tube  minimum do 4.60 

trunnions do 3.80 

powder  chamber  maximum do ...  -  3. 80 

shot  chamber ^ do ... .  3. 32 

cylinder  rear  of  powder  chamber do 3.40 

bore  across  lands do 3.20 

Depth  of  grooves do '  0.05* 

Width  of  grooves do....  0.30 

lands do....  0.1188 

Number  of  grooves 24 

lands 24 

(Twist  uniform,  one  turn  in  30  calibers.) 

Weight  of  gun pounds..  829 

Preponderance do 50 

Weight  of  charge , do 3.75 

projectile., do 13.5 

Parts  of  ih€  gun. 

The  gun  is  composed  of — 

1  tube, 
1  jacket, 
1  trunnion-hoox>, 
1  sleeve, 
1  key-ring, 
1  lockinj^-ring, 
1  base-ring, 
1  vent-bushing, 

and  the  varioQS  parts  of  the  breech  mechanism. 
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Details. 

m 

The  tabe  enters  the  jacket  from  the  rear  aud  has  a  shoulder  apon  it, 
which  is  in  contact  with  a  corresponding  shonlder  in  the  jacket.  This 
shoulder  prevents  any  forward  movement  of  the  tube  or  rear  movement 
of  thejacket. 

The  trnnnion-hoop  carries  the  trunnions  and  is  locked  to  the  forward 
part  of  thejacket  by  a  lip  on  thejacket  and  a  corresponding  shoulder 
on  the  hoop. 

The  sleeve  is  assembled  in  front  of  the  trunnion-hoop  but  is  not 
locked  to  it,  the  joint  between  them  being  plane. 

The  sleeve  strengthens  the  tube. 

The  key-ring  is  assembled  in  front  of  the  sleeve.  A  locking-ring  is 
first  inserted  in  front  of  the  sleeve  in  a  recess  in  the  tube,  and  the  key- 
ring is  then  assembled  over  the  locking-ring  and  abutting  against  the 
sleeve. 

The  shape  of  the  interior  of  the  key-ring  is  an  inverted  cone,  its 
smaller  base  being  towards  the  sleeve.  It  acts  thus  to  lock  the  parts 
in  place  and  to  prevent  any  movement. 

From  the  front  of  the  key-ring  the  tube  tapers  to  the  muzzle  which 
ends  in  a  swell. 

The  exterior  shape  of  the  gun  is  made  up  of  a  series  of  tapering  sur- 
faces, terminating  at  the  muzzle  as  stated  above. 

On  the  interior  of  the  gun,  starting  at  the  rear  end,  there  is  first  the 
seat  for  the  carrier-ring  in  thejacket;  the  base- ring  is  screwed  into 
thejacket  and  held  by  a  securing-screw  from  turning.  This  ring  con- 
tains the  sfotted  and  threaded  sectors  for  holding  the  breech-block. 

In  front  of  this  is  the  tapering  gas-check  seat  in  the  tube,  and  for- 
ward of  this  is  a  cylindrical  surface  leading  to  the  powder  cliamber. 

The  powder  chamber  is  an  ellipsoid,  and  is  connected  with  the  shot 
chamber  by  a  slope.  The  shot  chamber  is  cylindrical  and  connected 
with  the  bore  by  a  slope  also. 

The  vent  enters  12.50  inches  from  the  rear  face  of  jacket  and  at  the 
maximum  diameter  of  the  powder  chamber. 

THE  BREECH  MECHANISM. 

The  principal  parts  are — 

The  breech-block. 
The  carrier-rinjif. 
The  obturator. 
The  lever  handle. 
The  bronze-handle. 


The  breech-block. 


Its  principal  parts  are — 


The  threaded  sectors. 

The  slotted  sectors. 

The  obturator  spindle  recess. 

The  lever-handle  lugs. 

The  nose. 

The  stop  groove. 

The  latch  groove. 

The  locking  recess. 

The  gnide  groove. 

The  threads  of  the  block  are  removed  along  three  sectors,  as  nsnal  in 
the  interrupted  screw  fermeture,  to  allow  the  block  to  slide  in  the  eor- 
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responding  slotted  sectors  of  the  base-ring.  The  threaded  sectors  en- 
gage in  the  corresponding  slotted  sectors  of  the  breech-block. 

The  obtarator  spindle  recess  contains  the  stem  of  the  obturator  with 
its  spring  aod  nnt. 

The  lever-handle  Ings  carry  the  lever-handle.  On  the  right  lag  is  a 
projection  which  forms  a  stop  and  limits  the  motion  of  the  lever-handle. 

The  nose  is  the  front  part  of  the  block  where  the  diameter  is  redaced 
to  allow  the  block  to  enter  partly  the  gas-check  seat. 

The  stop  groove,  into  which  the  stops  enters,  is  (m  the  left  side. 

The  latch  groove  is  in  two  parts,  one  longitudinal  at  the  front  end  of 
the  block,  and  the  other  transverse  at  the  rear  end.  The  stem  of  the 
latch  drops  into  the  fh>nt  groove  wheii  the  block  is  withdrawn,  and 
into  the  rear  groove  when  the  block  is  revolved  into  its  firing  position, 
in  each  case  unlocking  the  carrier  ring. 

The  locking  recess  is  at  the  front  end  of  the  longitudinal  latch 
groove.  The  stem  of  the  latch  drops  into  it  when  the  block  is  with- 
drawn, and  thus  locks  the  block  positively  to  the  carrier-ring. 

The  guide  groove  is  the  cylindrical  recess  at  the  rear  of  the  block  in 
which  the  guide  sectors  move  when  the  block  is  rotated. 

The  CarrieT-ring. 


The  principal  parts 

The  snide  sectors. 
The  mtch-cover. 
The  latoh. 
The  latch-spriDg. 
The  stop. 
The  hinge-pin. 
The  bore. 
'     The  exterior  taper. 
The  lugs. 

The  guide  «6otor«'— These  are  three  projections  from  the  interior  of 
the  carrier- ring,  which  fit  in  the  slotted  sectors  of  the  breech-block  and 
guide  it  during  its  motion  through  the  carrier-ring. 

The  latch-cover  is  a  separate  piece,  which  covers  the  latch  and  its 
spring,  and  is  secured  to  the  carrier-ring  by  two  screws.  On  removing 
this  plate  the  latch  and  spring  can  be  taken  out 

The  latch  fits  in  a  recess  in  the  carrier-ring.  It  is  acted  on  by  a 
spring,  which  pushes  it  constantly  toward  the  axis  of  the  carrier-ring. 
Its  inner  end  or  stem  rests  on  the  surface  of  one  of  the  slotted  sectors, 
except  at  the  ends  of  its  travel,  when  it  drops  into  the  corresponding 
recesses  in  the  block.  As  long  as  its  stem  rests  on  the  surface  of  the 
sector  its  outer  end  or  nose  projects  beyond  the  exterior  suiface  of  the 
carrier-ring,  and,  entering  a  recess  in  the  jacket,  locks  the  carrier-ring 
to  the  jacket.  When  the  stem  drops  into  its  recesses,  the  nose  of  the 
latch  is  withdrawn  by  the  action  of  the  spring  and  the  carrier-ring  un- 
locked. 

The  front  face  of  the  latch  has  a  recess,  into  which  fits  a  hardened 
stud^  in  the  rear  face  of  the  base  ring.  This  stud  acting  against  the 
recess  lifts  the  latch  out  of  its  locking  recess  in  the  breech-block  and 
bolds  it  in  a  position  such  that  the  stem  can  pass  up  the  inclined 
groove.  In  order  that  the  stud  may  act  on  the  latch,  a  hole  is  drilled 
through  the  front  face  of  the  carrier-ring,  for  the  stud  to  pass  through. 

The  functions  of  the  latch-spring  have  been  already  explained. 

The  stop  enters  the  carrier-ring  on  the  left  side  between  the  lugs, 
and  projects  beyond  the  bore  of  the  carrier-ring,  entering  a  groove  in 
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the  breech-block  which  is  cat  for  it.  This  stop  limits  the  travel  of  the 
block  to  the  rear  in  withdrawing  it,  and  also  limits  its  rotation. 

The  hinge-pin  enters  the  lags  of  the  carrier-ring  and  a  corresponding 
lag  on  the  jacket,  and  the  carrier-ring  swings  around  it  in  opening. 

The  bore  is  the  diameter  of  the  ring  across  gaide-sectors. 

The  exterior  taper  forms  the  sarface  of  contact  of  carrier-ring  with 
jacket. 

The  lugs  are  the  bearings  for  the  hinge-pin. 

The  carrier-ring,  as  its  name  indicates,  carries  the  breech-block  when 
the  latter  is  withdrawn,  and  by  means  of  it  the  block  may  be  swung 
round  out  of  the  way  for  loading. 

The  obturator. 

Either  the  De  Bange  or  the  Freyre  obturator  may  be  used  in  these 
guns. 
De  Bange  obturator. — The  principal  parts  are — 

The  spindle. 

The  front  cop. 

The  rear  cup. 

The  pad. 

The  spring. 

The  nut. 

The  spline  screw. 

The  spindle  has  a  mushroom-shaped  head,  and  a  stem^  which  extends 
through  the  breech-block  and  terminates  in  a  screw-thread.  The  block 
is  recessed  correspondingly.  / 

The  front  and  rear  gas-check  cups  are  of  steel,  and  they  hold  between 
them  a  plastic  pad  made  of  certain  proportions  of  asbestus  and  tallow 
and  covered  with  canvas. 

A  spiral  spring  surrounds  the  stem  of  the  obturator  at  the  rear  of 
the  block,  and  bears  against  a  shoulder  on  the  block  and  a  nut  on  the 
screw-thread  of  the  spindle.  This  spring  keeps  the  cups  and  pad  in 
place,  takes  up  any  set  of  the  pad  due  to  firing,  and  prevents  the  frao^ 
ure  of  the  screwed  end  of  the  stem. 

The  spline  screw  holds  the  nut  on  the  spindle  in  position  and  prevents 
its  unscrewing  when  the  pad  sticks  in  its  seat  after  firing,  and  the  block 
is  rotated  by  the  lever-handle. 

Freyre  obturator, — The  principal  parts  are — 

The  spindle. 

The  gas-check  riug. 

The  spring. 

The  nut. 

The  spline  screw. 

The  spindle  has  a  head  at  the  forward  end,  its  front  surface  being 
plane  and  its  sides  conical,  with  the  larger  diameter  of  the  cone  in 
front. 

The  gas-check  ring  is  nearly  triangular  in  section,  coming  to  a  point 
at  the  front.  It  fits  accurately  on  the  conical  surface  of  the  head  of  the 
spindle,  and  is  slightly  longer  in  the  direction  of  the  axis  of  the  bore 
than  this  head.  ItB  rear  surface  rests  against  the  front  surface  of  the 
block,  while  the  rear  surface  of  the  head  is  not  in  contact  with  this 
front  surface,  and  can  only  be  brought  in  contact  with  it  by  a  heavy 
pressure,  which  will  expand  the  gas-check  ring. 

The  spring  acts  against  a  shoulder  in  the  block  and  a  corresponding 
shoulder  on  the  obturator-spindle,  and  tends  to  press  the  spindle  for- 
ward. In  the  De  Bange  system  the  spring  acts  to  press  the  spindle 
back. 
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The  nut  prevents  the  action  of  the  spring  from  forcing  the  spindle  too 
far  forward,  and  also  regulates  the  tension  of  the  spiiug.  It  is  in  the 
same  position  as  in  the  De  Bange  system. 

The  spline  screw  acts  as  in  the  De  Bange  system. 

The  lever-hoMdle. 

This  acts  as  a  lever  to  rotate  theblock,  ita  head  acts  as  a  cam  to  with' 
draw  the  block  and  obturator  when  the  latter  sticks  after  firing,  and  to 
lock  the  block  in  the  carrier-ring  and  prevents  rotation  during  firing.  It 
is  supported  in  the  lugs  of  the  breech-block  by  a  pin  and  rotates  with 
the  pin.  It  is  secured  to  this  pin  by  a  screw  entering  vertically.  The 
head  of  this  pin  has  a  projection  which  strikes  against  the  correspond- 
ing stop  on  the  right  lug  and  limits  the  motion  of  the  lever-handle. 

Hie  hranze-handle. 

This  is  attached  to  the  breech-block  by  two  screws.  Its  purpose  is 
to  assist  in  withdrawing  and  pu  shing  in  the  block. 

Actiim  of  tlie  breech  mechanism. 

Suppose  the  breech  closed  and  the  gun  ready  for  firing.  In  this  po 
sition  the  threads  of  the  breech-block  are  engaged  in  tbe  threads  of  the 
base-ring ;  the  gas-check  is  in  its  seat ;  the  lower  end  of  the  latch  is  at 
the  end  of  the  transverse  groove  in  the  block ;  the  nose  of  the  latch  is 
withdrawn  from  its  recess  in  the  jacket,  and  the  carrier-ring  is  un- 
locked ;  the  lever-handle  is  vertical,  its  cam  in  the  recess  in  the  carrier- 
ring,  and  its  lower  end  in  the  recess  in  the  jacket. 

To  open  the  breech :  Grasp  the  lever-handle  with  the  left  hand,  thumb 
down,  and  raise  it  till  it  strikes  the  stop,  then  rotate  the  block  as  far  as 
possible  to  the  left;  lower  the  lever-handle,  its  cam  acting  against 
the  surface  of  the  carrier-ring  wilt  withdraw  the  gas-check  if  it  sticks 
in  its  seat.  This  rotation  of  the  block  pushes  the  latch  into  its  recess 
and  locks  the  carrier-ring  to  the  jacket.  Grasp  the  bronze-handle  with 
tbe  right  hand,  thumb  to  the  right,  and  withdraw  the  block  till  it  comes 
up  against  the  stop.  In  this  position  the  stem  of  the  latch  drops  into 
the  locking  recess,  locking  the  block  to  the  carrier-ring,  and  at  the  same 
time  unlocking  the  carrier-ring  from  the  jacket.  Swing  the  block  and 
carrier-ring  around  to  the  left,  and  insert  the  projectile  and  charge. 

To  close  the  breech :  Seize  the  bronze-handle  with  the  right  hand, 
thumb  to  the  right,  and  swing  the  carrier-ring  and  block  around  till  the 
carrier-ring  is  in  its  seat,  grasping  the  lever-handle  with  the  lefb  hand, 
thumb  down,  at  the  same  time,  and  raising  the  handle  till  it  strikes  the 
stop.  The  carrier-ring  should  be  brought  up  to  its  seat  sharply,  but 
without  slamming,  and  should  be  held  firmly  for  an  instant,  otherwise 
the  ring  may  start  back  slightly  from  the  jar,  and  the  retracting-stud 
flail  to  hold  the  latch  high  enough  to  allow  the  block  to  move  forward. 

When  the  carrier-riug  strikes  its  seat  the  retracting-stud  enters  the 
hole  in  the  front  face  of  the  ring,  and  acting  on  the  recess  in  the  latch 
lifts  the  latch  to  its  traveling  position,  that  is,  lifts  it  out  of  the  locking 
recess  and  holds  it  in  such  a  position  that  when  the  block  is  pushed 
forward  the  lower  end  of  the  latch  will  strike  the  inclined  surface  at  the 
firont  of  the  longitudinal  groove. 

Baise  the  lever-handle  till  it  resta  against  the  stop,  and  push  the 
block  forward  tiU  it  stops. 
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Daring  tbis  travel  the  lower  end  of  the  latch  has  moved  np  tiie  in- 
clined surface  of  the  longitudinal  groove,  and  has  locked  the  carrier- 
ring  to  the  jacket. 

Revolve  the  block  one-sixth  of  a  turn  till  it  strikes  the  stop ;  lower 
the  lever-handle  to  its  proper  position,  when  everything  will  be  in  the 
condition  first  described,  and  the  gun  will  be  ready  for  firing. 

When  the  block  is  revolved  one-sixth  of  a  turn  the  lower  end  of  the 
latch  gradually  drops  into  its  groove,  unlocking  the  carrier-ring,  which 
remains  so  during  firing. 
Respectfully  submitted. 

Ghablbs  Shaleb, 
Captain  of  Ordnance^  PresidmL 
Lawbence  L.  Bbuff, 
Lieutenant  of  Ordnance^  Beearder, 

NOMENCLATURE  OF  THE  3.2-INCH  B.  L.  STEEL  RIFLE. 

3.2-INCH  GUN. 

Parts  of  gun.m 


Tnbe. 
Jacket. 

TroDnion-boop. 
Sleeve. 


Bear  face. 
Gas-cbeck  seat. 
Cylinder. 
Powder  cbamber. 
Bear  slope. 
Shot  cbamber. 


Boar  face. 

Lover-bandle  recess. 
Carrier-ring  lug. 
Carrier-ring  biugt^  pin-bole. 
Carrier-ring  seat. 
Latcb  recess. 


Locking-lip. 
Tmnnions. 


Locking-ring  recess. 


Bear  face. 
Exterior  tbreads. 


Vent. 
Inner  cone. 


Key-ring. 
Base-ring. 
Locking- ring. 
Veut-busbing. 

PrnrU  of  tuhe. 

Front  Hlop«. 
Bore. 

Grooves  (24). 
Lands  (24). 
Exterior  slioulder. 
Locking- ring  recess. 

Parts  of  jacket. 

Bear  sigbt  socket  scat. 
Base-ring  screvr-tbreada. 
Secaring-screw  ^recess. 
Sbonlder. 
Locking-lip. 
First  taper. 

Parts  of  trunnion-hoop, 
Bim -bases. 


Parts  of  kfy-ring. 


Paris  of  base-ring. 

Slotted  sectors. 
Tbreaded  sectors. 

Parts  of  vent-hushing. 
Tbreads. 


Secnring-screw. 
Betracting-ntnd. 
Bear  sigbt  socket. 
Breccb  mecbanism.'. 


Key-ring  cone. 

Cbas4?. 

Neck. 

Swell. 

Face  of  nmzzle. 


Second  tjiper. 
Tbird  taper. 
Fourtb  taper. 
Vent  ^eat. 
Vent- scat  tbreads. 


Front  sight  mass. 


Interior  taper. 


Securinp-Bcrew  recess. 
Betracting-stnd  seat. 


Sqnare. 


Parts  of  securing-screw. 


Threads. 


Sbank. 
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Threads. 


Socket. 


Breeck-block. 
Carrier-ring. 


Rear  face. 

Obtorator-spindle  recess. 
Obtarator-nat  recess. 
Obtarator-spring  recess. 
Lever-handle  logs. 
Lever-handle  pin-hole. 


Bear  face. 

Lever-handle  recess. 

Lags. 

Hinge-pin. 

Hinge-pin  holes. 

Hinge-pin  seciiriug-screws. 

Coonterbore. 


Spindle. 
Front  cnp. 
Kear  cnp. 


Spindle. 
Gas-oheck  ring. 


Mnshroom  head. 


Head. 


Head. 
Gam. 


Handle. 


Stem. 
Nose. 


Head. 
Joomals. 


Parts- of  retracting-stud. 

Shank.  Cone. 

Parts  of  rear  sight  socket. 

Socket-screw. 

Parts  of  hreech  mechanism, 

Obtnrator.  Bronze-handle. 

Lever-handle. 

Parts  ofhreech'hlock. 

Lever-handle  stop.  Slotted  sectors. 

Bronze-haudle  screw-holes.  Stop  groove. 

Front  face.  Latch  groove. 

Nose.  Locking  recess. 

Threaded  sectors.  Guide  groove. 


Parts  of  carrier-ring, 

Gnide  sectors. 

Air  holes. 

Latch-cover. 

Latch-cover  screws. 

Latch. 

Latch  recess. 

Latch-spring. 


Stop, 

Stop-seat. 

Stop-screw. 

Front  face. 

Clearance. 

Ketracting-stnd  hole. 

Exterior  taper. 


Parts  of  obturator — De  Bange, 


Pad. 
Spring. 

Paris  of  obturator— Freyre, 

Spring. 
Nnt. 


Nut. 
Spline-screw. 


Spline-screw. 


Parts  of  spindle — De  Bange. 
Stem.  Screw-thread. 

Parts  of  spindle — Freyrc, 
Stem.  Screw-thread. 

Part^  of  lever '"handle. 
Pin.  Secnring-screw. 


Parts  of  bronze-handle. 


Screws. 


Parts  of  latch, 
Retracting-stnd  reccsb.  Shoulder. 

Parts  of  lever-handle  pin. 
Flats.  Secnring-screw  hole. 
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Appendix-  16. 


REPORT  ON  THE  CONSTRUCTION  OF  FIFTY  ^.2.INCH  FIELD-LIMBERS, 
ONE  CAISSON,  JiND  ONE  COMBINED  BATTERY  WAGON  AND  FORGE, 
AT  THE  NATIONAL  ARMORY,  SPRINGFIELD,  MASS. 

m 

(3  Plates.) 

KATiONAii  Abmoby,  JvHy  13, 1889. 

The  working  drawings,  nomenclatare,  and  bills  of  materials  for  these 
carriages  were  forwarded  to  the  Ordnance  Office  January  26,1889. 

Fo  alteration  of  field-carriages  had  been  made  to  meet  the  changed 
condition  of  service  since  the  civil  war.  The  practical  adoption  of  the 
steel  field-gun  carriage  for  3.2-inch  field-gan  demanded  the  construc- 
tion of  corresponding  carriages  for  a  full  equipment.  This,  under  the 
authority  of  the  Ghi^f  of  Ordnance,  of  October  26, 1886,  was  begun  at  the 
National  Armory  some  time  after  by  the  undersigned,  with  the  assist- 
ance of  Bvt.  Col.  and  Maj.  B.  B.  Williston,  Third  U.  S.  Artillery,  whose 
practical  knowledge  of  what  is  now  required  in  the  service,  based  upon 
a  large  experience  during  the  civil  war,  well  fitted  him  for  such  duty. 

A  system  of  harness,  a  radical  departure  from  the  old,  devised  by 
Colonel  Williston  for  machine-gun  service,  and,  while  the  work  was 
in  progress,  improved  by  him,  constitutedia  point  of  departure  for  the 
new  constructions. 

This  harness  required  the  abandonment  of  the  pole-yoke  of  the  old 
system  and  the  use  of  the  '^  splinter-bar  ^  for  attachment  of  traces. 
For  the  former,  the  neck-yoke,  and  for  the  latter,  double  and  single- 
trees are  substituted  in  the  new  system,  which  insures  the  required 
celerity  in  the  attachment  and  detachment  of  the  horses,  and  at  the  same 
time  the  least  injury  to  them  on  the  march  and  in  action.  The  next  ele- 
ment at  hand  for  the  basis  of  the  construction  was  the  steel  field-gun 
carriage  wheel,  which  had  undergone  the  severe  test  to  which  the  gun- 
carriage  had  been  subjected.  The  gun-carriage  wheel  had  to  be  for  ob- 
vious reasons  the  wheel  for  the  other  carriages,  although  the  fact  that 
this  wheel  was  heavy  (Heavier  than  the  old  6  and  12-pounder  wheels) 
was  appreciated ;  but  on  the  wheel,  both  on  the  gun-carriage  and  other 
carriages,  must  fall  the  most  trying  work,  and  its  endurance  should  be 
placed  beyond  question. 

This  endurance  was  established  by  the  tests  given  the  gun-carriage,  a 
lighter  wheel  having  failed  under  much  less  severe  trial.  It  was  desir- 
able also  to  have  but  one  wheel  for  all  mounted  and  horse-batteries, 
for  which  this  wheel  possesses  the  requisite  strength.  The  degree  of 
lightness  necessary  for  the  several  services  was  to  be  sought  rather  in 
the  bodies,  axles,  etc,  of  the  carriages  than  in  the  wheels. 

The  Archibald  wheel,  a  patented  construction,  made  by  the  Archi- 
bald Wheel  Company,  of  Lawrence,  Mass.,  witii  m^\»8ic^!^\s^\i  \i^^^ 
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boxes  and  flanges  and  steel  tire,  of  the  dimensions  of  tbe  gun-carriage 
wheel,  was  therefore  adopted. 

It  should  be  stated,  however,  that  this  action  does  not  debar  the  use 
of  a  iighter  wheel  should  one  be  worked  up  and  proven  by  test  to  poe- 
sess  the  requisite  strength.  It  is  not  only  possible  but  highly  probable 
that  this  can  be  done,  but  it  will  require  time  that  was  hardly  available 
at  the  beginning,  and,  when  accomplished,  to  make  the  change  will  re- 
quire but  the  taking  off  of  one  wheel  and  the  putting  on  of  the  other, 
the  remsfinder  of  the  constructions  being  in  nowise  aflfected. 

The  wheels  used  in  the  test*of  the  light  gun-carriage,  referred  to  be- 
low, had  aluminum-bronze  nave-boxes  and  flanges,  weighing  about  7 
pounds  per  wheel  less  than  the  malleable  iron.  The  makers  intended 
that  the  weight  should  be  about  12  pounds  less,  but  their  bronze-caster 
failed  to  produce  what  was  desired,  the  castings  being  larger  than  the 
patterns.  These  wheels  have  undergone  severe  test,  and  there  can  be 
little  doubt  that  had  the  wheels  been  as  light  as  planned  the  result 
would  have  been  the  same.  A  wheel,  therefore,  of  188  pounds  (about) 
may  be  regarded  as  having  equal  strength  but  greater  cost  than  the 
wheel  used. 

On  the  ammunition  chest  would  depend  in  a  measure  the  dimensions 
of  the  other  parts  of  the  carriages.  To  carry  the  greatest  amount  pos- 
sible of  ammunition  required  the  lightest  possible  construction,  not  only 
of  the  chest  but  of  all  other  x)arts.  Some  experimental  steel  chests  had 
been  made,  issued,  and  used  in  the  service,  but  had  been  found  unsuita- 
ble. Experiment  had  shown  that  steel  chests,  to  be  as  light  as  the 
service  demanded,  would  be  no  protection  for  the  Contents  of  the  chests 
in  action.  On  the  contrary,  a  positive  detriment  from  the  ragged  edges 
of  the  holes  produced  by  penetrating  shot,  the  holes  also  rendering 
the  chests  irreparable  and  non-waterproof.  Metal  chests  were,  there- 
fore, not  considered.  A  wooden  chest  of  the  lightest  suitable  material 
was  a  necessity.  The  black  walnut  used  for  the  old  chests  was  deemed 
unsuitable  on  account  of  its  weight,  and  was  further  objectionable  on 
account  of  cost,  being  now  comparatively  a  rare  wood.  White  wood, 
although  a  soft  wood,  when  thoroughly  ironed  like  the  old  chest,  was 
deemed  suitable,  all  things  considered,  for  the  service,  and  was  used  in 
the  construction. 

A  solid  steel  axle  that  had  been  used  with  the  Archibald  wheel  on 
one  of  the  aforesaid  experimental  carriages,  weighing  1G7  J  pounds,  was 
taken  and  reduced  in  weight  by  removing  all  superfluous  metal.  After 
this  reduction  the  weight  was  151  pounds,  a  gain  of  only  16J  pounds. 
About  this  time  attention  was  called  to  a  tubular  steel  axle,  called 
the  "  National  Wrought  Steel  Tubular  Axle,"  made  by  the  National 
Tube  Works  Company,  of  Boston  (manufacturing  plant  at  Boston  and 
McEeesport,  Pa.).  Examination  of  this  construction  led  to  its  adoption 
as  not  only  in  every  way  suitable  with  respect  to  strength  and  weight, 
but  more  economical  than  the  solid  axle. 

The  feature  of  the  "  pitch''  of  this  axle,  being  obtained  by  bending 
at  the  center,  was  not  particularly  objectionable  for  limbers,  caissons, 
and  battery  wagons,  and  forges.  Beds  called  "  coached  bed,"  of  cast- 
steel  shrunk  on,  two  forming  the  shoulders  and  these,  with  one  in  tbe 
center,  the  foundation  for  the  superstructure  and  its  attachment  to 
the  axle,  offered  all  the  means  required  for  overcoming  the  difficulties 
of  construction  presented  by  said  pitch.  This  axle  is  re-enforced  by  an 
interior  tube  at  the  shoulders  and  is  three-eighths  of  an  inch  thick, 
weighing  120  ])ounds  when  finished  for  assembling,  making  a  farther 
gain  of  25  pounds — total  41^  pounds  less  than  the  solid  axle  aboTe 
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mentioned.  The  light  3.2-iuch  field-gun  carriage  has  an  axle  of  this 
kind  one-half  inch  thick.  This  was  straightened  at  the  Armory,  the 
cast-steel  shoalders  replaced  by  wrought-steel,  and  the  "  pitch ''  given  by 
bending  at  the  shoalders.  This  carriage  has  been  tested  without  in- 
jury with  500  full  service  charges,  which  test  insures  the  requisite 
strength  for  the  axle  used  for  limbers,  caissons,  battery  wagons,  and 
forges. 

For  equal  weights  wood  is  the  strongest  material,  but  its  bulkiness 
is  objectionable  for  limbers  and  caisson  bodies;  besides,  it  is  perish- 
able, no  matter  how  carefully  kept  and  painted.  Angle-iron  was  used, 
the  compactness  and  shape  of  which  contributed  materially  in  furnish- 
ing the  space  and  places  for  attachments,  etc.,  for  carrying  the  spare 
and  other  parts  and  intrenching  tools,  of  which  more  are  carried  than 
in  former  constructions,  but  more  weight,  as  a  consequence  of  the  use 
of  iron  or  steel,  was  added.  The  said  bodies  were  made  as  light  as  it 
was  deemed  possible  for  the  work — indeed  some  risks  have  been  taken 
in  favor  of  lightness.  Extreme  simplicity,  with  the  fewest  possible  num- 
ber of  parts  and  with  the  fewest  possible  number  of  detachable  parts — 
there  are  properly  but  two,  the  pole-bolt  and  the  crank-nut  of  the  anvil- 
bolt,  in  all  the  carriages — compactness,  facility,  and  rapidity  of  chang- 
ing a  pole  and  of  attaching  and  detaching  the  spare  parts,  tools,  imple- 
ments, etc.,  generally  of  getting  at  and  putting  back  everything  carried 
in  the  least  possible  time,  and  the  exclusion  of  every  ounce  of  super- 
fluous weight,  constituted  the  motive  governing  the  constructions. 

There  are  no  trays  in  the  ammunition-chest,  which  has  two  trans- 
verse partitions,  forming  three  compartments,  two  at  the  ends  for  pro- 
jectiles, the  middle  one  for  cartridges.  The  projectile  compartments 
have  light  cast  bronze-metal  packing,  forming  in  each  21  receptacles  for 
projectiles.  Soft-wood  packiugon  the  bottom,  on  which  themetal  packing 
rests,  and  on  the  chest-lid  above,  hold  the  projectiles  firmly  when  the 
lid  is  closed.  Back  of  the  packing  on  the  lid  (between  it  and  the  lid) 
is  a  well-protected  place  tor  carrying  the  breech-sight,  and  in  this  place 
(left-hand  side)  a  wooden  spring  and  blocking,  forming  a  receptacle  for 
the  sight,  have  been  placed. 

The  chests  are  covered  with  heavy  cotton  duck,  which,  before  being 
put  on,  is  thoroughly  saturated  with  raw  linseed  oil  and  hung  over  a 
"  horse  ^  long  enough  for  extra  oil  to  drip  off  and  to  dry. 

To  get  at  the  projectiles  or  cartridges,  above  which  latter  is  space 
enough  for  carrying  the  two  haversacks,  nothing,  after  opening  the 
chest,  has  to  be  moved.  The  cartridges  and  projectiles  are  at  once  ex- 
posed, and  the  chest  being  low,  even  a  short  man  can  readily  reach  an^"* 
projectile  or  any  cartridge  of  the  top  layer,  and  therefore  can  readily 
take  out  the  projectiles  in  any  order — that  is,  from  right  to  left  or  from 
front  to  rear,  or  the  reverse,  so  as  to  preserve  or  lessen  the  weight  at 
the  end  of  the  pole.  The  projectiles  being  at  the  ends  of  the  chest,  and 
the  center  of  gravity  of  the  exceptionally  low  chest  being  considerably 
below  its  center,  reduce  the  chances  of  overturning  in  action  to  a  mini- 
mum. Beneath  the  chests,  on  the  limbers,  attached  to  the  axles  and 
hounds,  one  on  each  side,  are  water-tight  cylindrical  iron  boxes  with 
bronze  screw-lids,  for  carrying  unbroken  boxes  of  primers  and  spare  ob- 
turators— the  broken  boxes  of  primers,  loose  primers  being  carried  in 
the  trail-box  of  the  gun-carriage  with  the  gunners  pouches.  The  front 
foot-boards  of  limbers  are  hinged  to  the  rear  ones,  and  provided  with 
latx^es  for  securing  them  when  down  to  the  double-tree  bolt-braces. 
Unlatdied  and  raised  up,  a  compartment — the  ^^  wheel-grease,  oil-can, 
and  tOQl-boz  compartment " — on  the  right,  and  the  space  between  the 
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hoands,  fork,  axle,  aud  back  of  the  splinter-bar  on  the  left^  arc  exposedi 
permitting  the  cans  and  tools  to  be  taken  out  and  rendering  the  pole- 
bolt  and  pi*op,  an<l  prop  for  end  of  pole  (which  is  carried  over  the  axle 
and  fastened  by  a  catcii-spring  to  the  left  foot-boanl  hinge),  accessible 
from  above,  oliviating  the  necessity  of  stooping  or  getting  under  the 
splinter-bar  in  changing  a  pole  or  letting  down  the  pole-prop.  The 
wheel-grease  can,  oiler,  and  tool-box  just  till  the  space  in  the  compart- 
ment. The  oiler  can  be  carried,  if  found  more  convenient,  in  the  trail- 
box  of  the  gun-ciiriiago,  which  is  large  enough  for  the  poucheSv  lan- 
yunls,  loose  primers,  and  oiler,  with  abundance  of  additional  space  for 
cotton  waste  with  which  the  oiler  should  be  liberally  packed  tx)  prevent 
damage  during  recoil. 

The  limlx'rs  for  the  carriage,  caisson,  and  battery  wagon — the  last- 
named  constituting  the  forge — are  in  every  respect  the  same,  except  the 
two  cylindrical  water-tight  boxes  for  piimcrs  and  obturators,  which  are 
omitted  on  the  forge,  and  its  chest  has  no  metal  or  woo4l  ammnnition 
packing  inside;  the  three  compartments  being  used — the  middle  one 
for  the  portable  forge,  forge  implements,  and  part  of  the  tools  and  shoe- 
box,  the  right-hand  one  for  horseshoes,  and  the  left  for  the  remaining 
tools  and.  small  st<»res,  such  as  horseshoe  nails,  small  bolts,  nuts,  etc, 
to  carry  which  two  small  canvas  bags  are  ]>n)vided.  For  the  coal,  a 
large,  strong  cylindrical  canvas  bag,  capacity  about  3  bushels,  is  pro- 
vided. This,  when  containing  coal,  is  to  be  carried  on  the  foot-boards, 
whose  length  it  about  (*quals,  laslied  to  the  <;liest-handles  by  stoat 
corils,  i)ernianently  attached  to  the  bag,  one  of  them  being  the  cord  by 
which  the  mouth  of  the  bag  is  drawn  together  and  secured.  When 
empty  the  bag  can  be  carried  inside  the  chest.  The  tools  and  parts  of  the 
forge  are  so  arranged  and  secured  by  the  attachments  that  any  one  can 
be  taken  out  without  disturbing  the  others,  except  some  ])arts  of  the 
forge  that  are  needed  only  after  the  forge  itself  is  removed ;  these  are 
packed  under  the  Ibrge,  and  thus  secured  from  being  misplaced.  A 
i)adlock  and  key  for  the  chest  secures  to  the  blacksmi;li  the  exclusive 
control  of  the  forge  and  tools. 

The  dimensions  and  construction  of  the  iron  bodies  of  caisson  and 
battt»ry  wagon  ar<^  the  same.  The  holes  and  staples  for  securing  the 
chests,  tiie  sj>are  wiic»elaxle,  the  "  floor-rods,"  foot-boards,  and  various 
attachments  for  st* curing  spare  iM)le,  intrenching  tools,  etc.,  of  the  for- 
mer are  wanting  on  the  latter,  which  has  its  own  peculiar  holes  and  at- 
tachments for  the  wooden  body  and  parts  carried. 

The  battery  wagon  and  forge  constitute  one  carriage;  the  foi'e- wheels 
carrying  all  except  the  sledge,  anvil,  and  vise,  that  pertains  to  the 
forge;  the  hind-wlieels  all  that  peitains  to  the  battery  wagon,  and  in 
addition  the  tools  Jnst  stated,  belonging  to  the  forge. 

This  combination  was  ma(h'.  possible  by  the  changed  conditions  of 
construction  and  transportation  and  modilied  views,  based  on  war  ex- 
perience, of  the  amount  of  material  and  parts  to  be  carried  for  repairs. 

The  a<lvantage  of  one  carriage  less  in  a  battery  is  apparent,  but  the 
full  benefit  can  not  be  obtained,  as  another  carriage,  called  an  "  artil- 
lery store-wagon,"  is  added.  The  gain,  however,  is  considerable,  viz: 
two  horses,  two  drivers,  o\w  set  of  leiul  harness,  and  three  saddles,  the 
wagon  being  but  a  four-horse  wagon,  to  be  driven  with  nnns,  by  one 
man  seated  in  it.  The  function  of  this  wagon  is  to  c^rry  ammunition 
for  the  small-arms  of  the  battery,  spare  small-arms  not  in  use,  spare 
intrenching  tools,  water-barrel,  and  the  knapsacks  of  cannoneers.  These 
last  are  entirely  out  of  place  on  the  limbers  and  caissons,  both  on  the 
march  and  in  action.    On  the  march,  if  so  carried,  about  3,000  pounds 
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would  be  added  to  the  battery,  impairing  its  mobility ;  in  action,  besides 
the  additional  weight,  they  woald  be  an  obstruction  to  the  battery's  ef- 
ficiency and  exposed  to  possible  destruction  or  loss.  The  knapsack, 
never  going  into  action,  would  reasonably  insure  its  benefit  to  the  can- 
noneer at  all  times. 

The  battery-wagon  body,  made  of  whitewood  and  oak,  has  three 
compartments ;  the  lids,  one  on  each  side,  on  top,  opening  into  one— 
the  largest — and  a  door  on  the  front  end  into  the  other  two  of  eqoal 
size,  ea(*.h  containing  a  chest  which  just  fills  it;  one  chest  containing 
the  saddler's  tools,  the  other  the  carpenter's  and  wheelwright's.  In 
these  chests  the  tools  are  so  arranged  that  each  can  be  taken  oat  with- 
out disturbing  the  others,  with  one  exception ;  in  the  carpenter's  and 
wheelwright's  chest  the  smoothingplane  must  be  removed  to  get  out 
thejcick-plane. 

In  addition  to  the  space  in  these  chests  occupied  by  the  tools,  there 
is  enough  for  small  stores,  to  carry  which  two  small  canvas  bi4»8  are 
provided  for  each  chest.  Locks  and  keys  secure  for  the  saddler  and 
wheelwright  exclusive  control  of  respective  chests,  which  are  provided 
with  chest-handles  for  removing  them  from  the  wagon  and  carrying 
them  nbout. 

The  anvil,  which  is  carried  on  the  middle  rail  between  the  door  of  tlie 
chest  compartment  and  the  front  cross-bar  (secured  by  a  bolt  passing 
through  the  body  of  anvil  aod  the  middle  rail,  and  a  crank-nut),  affords 
support  to  said  door,  in  addition  to  that  of  the  two  bolts  on  it,  from  the 
thrust  of  the  chest  in  going  down  hill.  In  the  largest  main  compart- 
ment of  the  battery  wagon  are  carried  the  grindstone  and  stand  (oom- 
piictly  packed  by  permanent  fixtures  over  the  right  tool-chest  compart- 
ment, immediately  under  and  secured  by  the  right  lid),  a  coal-oilcan 
and  a  sperm  oil  can  (both  carried  securely  packed  by  permanent  fix- 
tures over  the  left  tool-chest  compartment  and  secured  by  the  left  lid)t 
and  whatever  stores  and  spare  parts  for  repairs  each  battery  comman- 
der may  consider  necessary,  ^r  which  there  is  ample  space.  There  is 
a  folding  forage-rack  at  the  rear  of  the  wagon  body,  and  a  rail  around 
the  top  for  the  lashing  on  of  forage.  A  fixture  on  the  middle  rail  in  front 
of  the  anvil,  in  connection  with  the  limbs  and  attachment  bolt  of  the 
vise,  which  is  permanently  attached  to  the  middle  rail,  secures,  on  top, 
the  sledge,  and  underneath,  between  the  flanges  of  angle-iron,  a  lunette 
prop  for  use  when  the  wagon  is  unlimbered. 

Itoad-brakes,  one  on  each  side  of  wagon,  permanently  attached  to 
wagon  axle  and  secured  in  the  traveling  position  against  the  side  of  body 
by  spring  jaws,  are  provided.  These  are  to  be  applied,  necessarily,  by 
a  person  on  the  ground  by  the  side  of  the  wagon,  by  a  quick,  strong 
jerk  outwardly  to  free  from  the  carrying  jaws,  and  then  by  dropping 
the  shoe  over  the  tire  of  wheel.  This  may  be  done  while  the  wagon  is 
in  motion. 

To  unlock  the  brakes  and  take  them  ofi*  the  wheels,  take  hold  of  the 
han<lle  of  the  locking-lever  and  press  it  towards  the  body  of  the  wagon 
until  its  locking-hitc^h  is  free,  then  raise  the  lever  up  to  the  po8ition<— 
nc^arly  vertical — that  fn»es  the  tang  of  the  brake-eye ;  the  stress  length- 
wise on  the  brake  will  elongate  it,  and  the  chain  attached  to  the  brake- 
shoe  and  the  wagon-body  will  prevent  the  brake  from  being  caught  on 
and  following  the  wheel,  now  free  to  revolve.  A  slight  pull  forward  on 
the  chain  will  free  the  brake-shoe  from  the  wheel ;  the  brake  may  then 
be  pushed  ba(;k  on  the  eye-tang,  the  lever  locked,  and  the  brake  r6" 
turned  to  the  traveling  position. 
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Similar  brakes  are  on  the  caisson.  These,  permanently  attached  at  the 
eye-end  to  the  axle-strap,  are  carried  by  a  simple  book-latch  aronnd  the 
top  of  forward  chest-handles.  Unhook  them  when  required  by  turning 
the  latches  aronnd  the  latch-pivots  until  free  from  the  handles,  then 
pass  the  shoe  over  the  tire  and  drop  the  brake  on  the  wheel  to  lock  it. 
To  remove  the  brake,  proceed  in  a  manner  Similar  to  that  of  removinji: 
the  brake  from  the  battery  wagon-wheel  above  detailed.  Or,  if  the 
cannoneer  be  mounted  and  it  be  simpler  and  more  convenient  for  him, 
as  follows : 

When  raising  the  locking-lever,  as  directed  above,  do  not  stop  at  the 
vertic'al  position,  but  continue  the  movement  to  the  rear,  and  by  so 
doing — using  the  lever  as  a  means,  and  applying  the  requisite  force — 
raise  up  the  brake  from  off  the  wheel  until  the  shoe  can  be  seized  with 
the  other  hand  and  with  it  forced  back  on  the  eye-tang  to  the  locking 
position.  The  lever  can  then  be  folded  over  and  secured  to  the  brake, 
and  the  brake  fastened  to  the  chesthandle  in  the  traveling  position. 

The  caisson  brakes  can  be  applied  either  by  a  cannoneer  on  the 
ground,  as  in  the  case  of  the  battery  wagon,  or  by  one  on  the  forward 
limber-chest;  in  either  case  while  on  the  march  without  stopping  to  put 
the  brake  on  or  take  it  off  the  wheeL 

On  the  caisson  can  be  carried : 

Two  loDg-handled  shoyeig ^ 

Two  pickaxes >By  suitable  attachments  underneath. 

One  spare  pole S 

Two «^!*:::: :::::; :;::::::::::::  |  Between  the  chcsu. 

Four  watering  buckets  (in  **  nests  "  Bail  of  outer  buckets  around  one  or  both 
of  two  each).  **  floor- rods,"  in  rear  of  rear  chest. 

Oue  or  two  lanterns In  the  interior  buckets. 

Two  paulins On  the  chests. 

One  maneuverinK  handspike Ri^ht  side,  along  the  side  rail. 

One  section  of  picket-rope Coiled  around  spare  wheel-axle  bolster, 

or  around  floor-rods  and  rear  cross-bar. 

One  spare  wheel On  spare  wheel-axle. 

Two  extra  boxes  of  projectiles  also  can  be  carried,  one  on  each  side 
of  spare  wheel-axle,  resting  on  the  "  floor-rods,''  and  lashed  on. 

On  the  caisson-limber,  also  gun-limber,  can  be  carried: 

Two  paulins On  and  strapped  to  chest-lid,  ordinarily 

not  carried  on  caisson-limbers. 
Two  spare  obturators,  or ^ 

Two  or  more  (depending  on   size) )  In  water-tight,  cylindrical  boxes  under 
boxes  of  primers,  or  S     the  chest.    Ordinarily  not  carried  on 

One  obturator  and  one  or  more  boxes  I      caisson-limbers. 

of  primers.  J 

One   oiler,   one   tool-box,   and   one    In  compartment  under  the  foot-boards, 
wheel-grease  can  with  spatula.  Wheel-grease  can  with  spatula  only 

ordinarily  carried  on  caisson-limbers. 

One  pole-prop  for  end  of  pole Under  foot-  boards,left-hand  side,  between 

chest  and  axle,  and  attached  l)y  catch* 
spring  to  one  foot-board  hinge. 
One  section  of  picket-rope  (can  bo    On  the  foot-boards.    One  of  these  sec* 
used  for  a  prolouge),  with  metal        tions  is  carried  for  and  with  each  car- 
terminals  for    connections    with        riage  and  ordinarily  for  gun-carriage 
other  sections.  and  limber,  coiled  under  the  left  seat 

of  gu  n-carr i  age ;  for  the  battery  wagon 
and  forge,  in  the  wagon,  on  top  of  it, 
fastened  to  railing, in  the  folding-forage 
rack,  or  coiled  around  the  middle  rail, 
near  the  yise,  as  may  be  most  conven- 
ient ;  and  for  caisson  on  its  limber  ^t- 
boards,  or  on  caisson,  as  Aboye  de- 
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Three  or  four  knapsacks,  with  can-  Ou  foot-hoards,  ujoder  the  hoot,  with 
vashoot.  which   each   chest   is  provided.    All 

chests  have  the  staples  and  hnttons 
for  attachment  of  hoot.  Ordinarily 
nothing  hut  the  hoot  is  carried,  folded 
up  under  the  paulins  or  paulin-straps. 
Knapsacks  arc  carried  in  the  * 'artillery 
store-wagon."" 

One  hreech-sight In  place  made /or  it  in  all  gun-carriage 

and  caisson  limher-chests,  ordinarily 
carried  in  the  gun  limher-chest.  A 
Kparo  one  may  he  carried  in  one  of  the 
caisson-limbers. 

Two  haversacks In  middle  chest  compartment,  on  top  of 

cartridges,  ordinarily  carried  in  the  gun 
limber  chest. 

The  tool-box  (one  for  each  giiD,  carried  in  compartnieut  nnder  the 
foot-boards  of  guii-liinber)  has  capacity  for  the  following  tools  and  im- 
plements : 

1  screw-wrench. 

1  iron  nut- wrench,  12  inches  long. 

1  f-inch  cold-chisel,  8  inches  long. 

1  H-inch  bastard  tile. 

1  hand-hammer.  12^-iuch  handle. 

1  small  steel  punch. 

1  gunSSiiler////;;:::.V;.\';.*'.V.  b^^l^sf^n^^y  ^« earned,  if  morexsonvenient, . 

1  priming- wire S     '"  ^^'"^  g"n-camage  trail-box. 

Weight  of  tool-box,  1  pound  I'.i  ounces. 
Contents  (as  above),  7  pounds  8  ounces. 

The  carpenter's  and  wheelwrights's  chest  contains : 

brace,  with  12  assorted  bits. 

12-inch  drawing-knife. 

20-inch  hand-saw. 

26-inch  rip-saw. 

hand-ax. 

claw-hammer. 

framing-chisels  (|,  1,  1^  and  2- inch).  • 

framing-gouges  (i,  I,  and  1^-inch). 

12-inch  screw- wj'ench. 

jack-plane. 

smoothing-plane. 

spoke-shave. 

2-foot  rule. 

0  assorted  hrad-awls,  with  (and  contained  in)  handle. 

trying-square. 

soribing-awl. 

2  assorted  saw-files  (4  and  6-inch). 

10-inch  wood-rasp. 

10-inch  wood-file. 

oiler. 

S-inch  oil-stone. 

gauge. 

10-ioch  compass. 

table-vise. 

pincers. 

wood  maUet. 
6  auger-hits  (i,  i,  f,  1.  1^,  and  IJ-inch). 
'  *' patent'' auger-handle. 

file-handles,  iron  (4-inch  flat,  4-inch  round,  and  5-iuch). 

Chestennan-Shef&eld  linen  tape-line.      ^ 

2  small  canvass  bags  for  small  stores. 
Weight  of  chest  empty,  55  pounds. 
Weight  of  contents,  as  above,  47  pounds  8  ounces. 
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Tho  saddler's  cbest  oontaiDS : 

1  ronnd  knife. 

1  shoe-knife. 

1  draw-gaoge. 

6  assorted  stitching-awls,  handled. 

1  rivet-set,  2  holes. 

1  revolyins-panoh  .(4  tubes,  Nos.  4, 5, 6,  and  7). 

1  claw-tool. 

1  6-inoh  compass. 

1  creaaer,  wood. 

1  cutting-nippers. 

1  riveting-hammer. 

1  edge-tool,  No.  2. 

1  rule,  2-foot,  wood. 

1  oil-stone. 

1  pliers,  large. 

1  driving-punch,  No.  5. 

1  stitching-horso  complete. 

2  small  canvas  bags  for  small  stores. 

Weight  of  chest  empty,  50  pounds. 

Weight  of  contents,  as  above,  29  i>ouuds  6  ounces. 

The  forge  chest  contains : 

Eortable  "  Empire  "  forge  complete,  modified  for  army  use. 
and-hammer,nandled. 
riveting-hammer, 
smith's  ton^,  11-inch, 
tongs  for  ^mch  iron, 
tongs  for  |-inch  iron, 
chisel  for  hot  iron,  handled, 
chisel  for  cold  iron,  handled, 
fore-punch  and  creaser,  handled, 
haua  cold-chisel. 
12-inch  flat  bastard  file. 
round  hand-punch.  ^ 
hardy. 

t2-inch  screw-wrench.  / 

2-foot  rule,  wood, 
square,  steel, 
oiler. 

6-inch  iron  file-handle, 
small  wrench  for  portable  fbrge. 
fire-rake, 
fire-shovel. 

small  canvas  bags  for  nails  and  small  stores, 
smith's  leather  aprons. 

sole-leather  shoeiug-box,  and  the  following  farrier's  tools,  viz : 
shoeing-hammer. 
pritchol. 

16-inch  shoeing-rasp. 
2  shoeing-knives. 
toe-knife.  • 

shoeing-pincers. 
clinch  ing-iron. 
nail-punch. 

Weight  of  chest  empty,  150  pounds  8  ounces. 

Weight  of  contents  (as  above):  Forge  complete,  61  pounds  8  ounces;  tools, 
etc.,  39  pounds  8  ounces;  total,  101  pounds. 

The  weight  at  the  end  of  the  pole,  without  neck-yoke  of  the  gimcar- 
riage  and  limber,  with  wheel-grease  can,  oiler,  and  tool-box  filled  with 
tools  in  compartment  under  the  foot-boards,  but  without  load  or  can- 
noneers: 

For  the  heavy  carriage,  about  8i  pounds.  For  the  light  carriage^ 
greater  (not  determined). 

Only  with  knapsacks  and  cannoneers  mounted  would  these  weights 
be  materially  changed,  for  the  center  of  limber-chest  and  center  of  axle 
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are  in  the  same  vertical  plane.  With  chest  fully  or  partially  filled,  the 
weight  may  always  be  equally  distributed  in  front  and  rear  of  axle. 
When  partially  filled,  the  weight  may  be  lessened  either  in  front  or 
rear  as  desired. 

The  weight  at  the  end  of  the  caisson-pole,  without  neck-yoke,  with 
the  caisson  fully  loaded  with  ammunition,  pauiins,  spare  pole  and  wheel, 
intrenching  tools,  can  in  compartment  under  limber  foot- boards,  water- 
buckets,  and  lantern,  about  (^  pounds. 

Same  without  the  spare  wheel,  about  10  pounds. 

The  weight  at  the  end  of  the  battery  and  forge-pole,  without  neck- 
yoke,  fully  equipped  with  tools,  etc.,  but  without  stores,  forage,  and 
coal,  is  practically  nothing — the  weight  in  front  of  the  limber  (forge) 
axle  about  balancing  the  weight  in  rear — sufficient  only  to  carry  the 
I)ole  down  if  raised  up. 

This  condition  makes  it  practicable  always  for  such  a  distribution  of 
load  as  to  insure  the  desired  weight  at  the  end  of  the  pole. 

All  chests  are  keyed  on  by  bolt- keys,  which  are  attached  to  chains  con- 
nected on  all  limbers  excepting  the  forge  (battery- wagon  limber)  with 
the  caps  or  lids  of  the  obturator  and  primer-boxes,  and  on  the  caissons 
and  forge,  with  permanent  staples  riveted  to  side  bars  and  hounds. 

The  spare  wheel  axle  is  like  the  old  one,  but  shorter  and  with  but  one 
link  to  the  toggle. 

The  spare  pole  is  carried  immediately  beneath  the  midQle  rail  in  a 
stirrupjn  rear  and  hook  in  front.  This  stirrup  is  suspended  from  a  bolt 
around*  which  it  is  free  to  revolve,  so  that  when  there  is  no  pole  in  it 
it  may  swing  out  of  the  way  of  obstructions.  The  hook«  on  which  is 
hung  the  neck-yoke  stop  at  the  end  of  the  pole,  is  guarded  by  a  safety- 
spring,  which  it  is  necessary  to  press  up  when  putting  up  or  taking  off 
a  pole«  In  the  former  operation  this  is  accomplished  in  the  act  of  hook- 
ing up  the  pole;  in  the  latter  the  spring  must  be  forced  up  with  the 
hand  betbre  the  pol6  can  be  unhooked ;  both  operations  may  be  done 
without  stooping. 

The  long-handled  shovels  are  carried  beneath,  midway  between  the 
middle  and  side  rails,  one  on  each  side.  The  concave  faces  of  the  blades 
are  towards  and  resting  against  the  axle,  under  side,  the  shovel-points 
being  passed  into  staple-straps  in  rear  of  the  axle  and  the  shovels 
handles,  afterwards,  into  sphug  catches  on  the  front  cross-bar,  against 
which  the  ends  of  handles  rest.  These  catches  are  positive ;  the  handle- 
can  be  forced  into  them  but  not  out  of  them  without  first  bending  ilown 
the  catches-— easily  done  with  the  hand  that  removes  the  handles,  and 
without  stooping. 

The  pick  axes,  which  must  be  put  on  before  the  shovels,  are  carried 
beneath  by  fixtures  attached  to  both  middle  and  side  rails.  The  ends 
of  the  handles  arc  brought  together,  thet  pointed  halves  of  the  blades 
overlapped,  one  in  advance  of  the  other  (if  tbe  spare  pole  be  on,  this 
must  be  done  above  the  pole) ;  handle  ends  are  then  passed  into  a  broad 
strap  of  sheet-metal  depending  from  the  middle  rail,  and  at  the  same 
time  the  outer  blade  ends  into  brackets  or  shelves  on  the  side  rails. 
In  this  position  the  overlapping  blades  should  be  under  a  spring-catch 
and  immediately  In  front  of  a  bracket  or  shelf  on  the  middle  rail, 
which  is  to  support  the  picks,  and  to  get  them  into  which  they  should 
be  pressed  up  against  the  spring  and  forward  (towards  the  axle)  until 
the  spring  falls  behind  them.  This  spring  has,  towards  the  axle,  a 
long  branch  on  which  to  place  the  hand  when* pressing  up  the  spring 
tx>  remove  the  picks. 
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The  axeiS  and  spades  are  carried  between  the  chests.  A  board  is 
there,  permanently  riveted  to  the  side  rails  at  each  end.  Within  the 
rails  on  opposite  sides  are  slots  of  the  lonj2:th  and  form  of  the  ax- 
blade  into  which  the  blades  are  placed  vertically,  the  helves  resting  on 
top  of  the  board.  The  spade  blades — spade-handles  crossed — are  placed 
on  the  board,  one  at  each  side,  between  the  helve  of  one  and  blade  of 
the  other  ax,  concave,  face  toward  the  ax -blade,  the  ends  of  spade-blades 
against  the  oater  branch  of  the  upright  metal  stops  fastened  to  the  board- 
ends;  the  handles  of  the  spades  are  then  forced  down  until  the  ends 
rest  on  top  of  the  axes.  In  this  position  they  retain  the  axes  in  place, 
and,  being  under  the  overlap  of  chest-lids  and  prevented  by  the  stops 
from  moving  sidewise,  they  can  not  be  shaken  out  on  the  march. 

The  water-buckets,  made  in  pairs,  one  fitting  in  the  other  "nest" 
fashion,  the  bail  of  outer  bucket  made  in  two  parts  formed  into  an  eye 
and  spripg-hook  for  connection  in  the  center,  can  be  carried  on  any 
part,  permitting  the  bail  to  be  passed  around  it  and  hooked.  In  the 
rear  the  cross-bar  and  floor-rods  offer  secure  and  suitable  places.  In 
the  buckets  the  lanterns  can  be  carried  securely,  one  in  each  nest,  with 
a  little  hay  packing.  The  picket-rope  section  can  be  carried  on  the 
various  carriages  as  above  indicated.  The  maneuvering  handspike  is 
carried  along  the  right-side  rail  outside.  A  bronze  socket  for  the  large 
end  is  secured  to  the  right  axle  "  coached  bed,''  and  under  the  foot- 
board are  spring  jaws  for  the  small  end.  A  bronze  ring  on  the  hand- 
spike, when  in  position,  falls  imuiediately  in  rear  of  the  jaws  and  pre- 
vents any  forward  motion.  Put  the  large  end  first  into  the  socket,  then 
force  the  small  end  into  the  jaws.  To  remove  the  handspike  pull  it 
from  the  jaws,  taking  hold  of  it  in  front  of  them.  The  canvas  boot  to 
cover  knapsacks  on  the  foot-boards  has  slits  for  the  paulin-straps  to 
pass  through ;  has  eyes  and  straps  to  pass  over  and  through  the  staples 
on  the  chest-lids,  and  button-holes  for  the  buttons  on  the  ends  of  chests. 
.The  side  ends  of  the  boot  are  buttoned  over  these  latter  after  the  knap- 
sacks are' adjusted  on  the  foot-boards  an<l"  tucked  under "  with  the 
boot  in  front. 

To  remove  a  brake  either  from  the  caisson  or  battery  wagon  remove 
the  bolt  of  the  axle-strap  by  unscrewing  the  bolt-nut  and  pulling  out 
the  bolt;  the  strap  to  which  the  brake  is  permanently  eyed  can  then  be 
taken  off  with  the  brake. 

The  weights  of  the  parts  of  the  carriages  vary,  depending  on  the 
character  of  the  wood  and  varying  dimensions  of  the  metal.  The  poles 
vary  from  22.5  pounds  as  a  minimum  for  ash  to  30.5  pounds  as  a  maxi- 
mum for  oak.  The  chests  vary  from  168.5  to  175  pounds.  The  neck- 
yokes,  double  and  single  trees,  vary  a  pound  or  so,  more  or  less.  The 
angles  used  for  the  metal  bodies  are  not  always  uniform  in  thick- 
nesSy  resulting  in  variations  of  weight  of  these  parts.  The  wheels  vary 
from  196  pounds  to  201.75,  averaging  about  200— the  average  of  six 
wheels  weighed  \7as  190§  pounds. 
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The  following  weights  have  been  made  up  fram  the  model  carriages, 
eqaipmeiits,  etc. : 

3.20-incA  gun,  gun-carriage,  limber,  ioeighU,  and  eguipmenti. 


No. 


1 
1 
1 

2 
1 
2 
2 

1 
1 
1 
1 
1 
1 
1 
2 
1 
2 

42 
44 
44 


Article. 


3.20-iiich  B.  L.  rifle 

Carriuge,  with  bnilt«»  {  n^ht^ 

Jointed  sponge  and  rammer,  with  (Sponge  cover  . .. 
Short  rammeiB  and  Bpongeii  combined,  and  covers. 

Prolonge  (neotion  piclcet-rope) 

Primer-poaches 

Lanyards 


Limber,  complete  with  neck-yoke 

Wheel-grease  can  and  spatula 

Breech-sight 

Breech-sight  poacli 

Sperm  oiler 

Tool-box,  with  tools 

Pole-prop 

Paulinsll  by  11  foot 

Knapsack-boot 

Gunners'  haversacks 


Projectiles,  shell  and  shrapnel,  13.5  pounds  each 

Cartridges,  each  3}  pounds 

Cartridge-bags 


Total  S  ^^^  heavy  carriage 
xoiai  J  |.Qj.  jjgj^^  carriage . . 


Weight  per  horse  with  heavy  carriage 
Weigbt  per  liorae  with  lightcaiTiage  . 


Weight. 


Lbt. 


7 

7 

15 

1 


5 
2 


0 
2 
46 
3 
4 


567 

165 

2 


Total 


OZM, 


14 
8 


8 


8 
2 
0 
7 
2 
8 


8 
6 


12 


Lbs. 
8. '9 
1,300 
(1, 166) 


31 
057 


74 


Oa. 


734 

12 

«,927 
3.793 

0 
0 

654.5 
.632 

14 

4 


Caisson,  weights,  and  equipmeHt, 


No. 


1 

2 
2 

2 
o 

M 

2 
4 

1 
1 
1 
1 
1 

120 
132 
132 


Article. 


Cairtson,  complete,  with  brakes  and  neck-yoke 

Axes,  handled 

Pickaxes,  hftndletl 

Shovels,  loi^-liaudled 

Spades,  sbort-haadled 

Paniins 

Water-buckets  (2  nests) 

Lantern 

Prolonge  (picket-rope  section) 

Pole  prop 

Gre:iHe-oan  and  spatula 

Knapsack-boot 


Weights. 


Prq|potlles,  shell  and  shrapnel,  13.5 pounds  each, 

Cartridges,  3}  ponuds  each 

Cartridge- bags 


Total  weight. 


Lbs. 


10 
15 
8 
10 
46 
15 
1 

15 
2 
5 
3 

1,701 

495 

8 


OZ9. 


8 
8 
8 
8 
8 


Total. 


Lbs. 
2,216 


Om, 

8 


132 


2.204 
4,553 


8 


Weight  per  horse,  with  above  cqnipraont , 

Weight  per  horse,  with  above  equipment  and  spare  wheel 

Weight  per  horse,  with  above  equipment  and  spare  pole 

Weight  per  horse,  with  above  equipment  und  spare  handspike. 

Weight  of  caisson  with  spare  wheel 

Weight  of  caisson  wit  h  spare  pole ^ 

Weight  of  caisson  w  i th  spare  nandspike 


Pounds. 

7.'i9 
792 
763-1- 
759+ 

4,758 

4,681 

4.661.78 
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Forg%  and  battery  wagon,  weights  and  equipment. 


Na 


Article. 


2 
1 


Forge  ftDdtNittery  wagon,  complete,  with  brakes  and  neck-yoke, 

bat  withont  atores 

Set  blacksmith's  and  farrier's  tools  complete 

Coal-bag 

Forze.  oomplctte 

Tool-chest,  wheelwright's,  complete 

Set  tools,  wheelwright's,  complete 

Tool-cheat,  saddler's,  complete 

Set  tools,  saddler's,  complete ■ 

Pole- prop 

Vise.. 

Hammer-sledge 

Anvil 

Battery  wagon  Innette-prop 

Grindstone,  flanges,  ahaf t,  and  crank  complete 

Grindstone  frame,  complete 

Can  for  coal-on * 

Can  for  sperm-oil 

Grease  can  and  spatola « 

Lantern , 

Water-bnckets 

Panlins 

Prolonge  (picket-rope  section) 


Total  weight 


Weight  i»er  horse,  withont  stores 


Weights. 


Lb». 


39 

4 

61 

55 

47 

50 

20 

2 

32 

10 

100 

5 

5<i 

18 

7 

1 

5 

1 

7 

46 

15 


Ozt. 


8 
R 
8 


K 
8 


8 


8 


8 
8 

8 


Total. 


Lbt. 
2,081 


Oz*. 


8 


500 


2,071 
445 


8 


8 


A  short  sponge,  a  short  rammer,  and  a  long  combined  sponge  and 
rammer,  were  at  first  provided  for  the  service  of  the  3.2-inch  field  gun, 
and  provisions  made  on  the  carriage  to  carry — the  first  two  between 
the  cheeks  under  the  gun,  and  the  last  on  the  left  side  against  the  flask, 
iield  by  a  toggle,  the  staff  being  hinged  near  the  center  and  folded,  the 
link  of  toggle  passing  between  the  parts  and  the  button  turned  at  a 
right  angle  over  them.  To  meet  the  wants  of  the  tactics  afterward 
prepared  for  the  gun,  the  short  rammer  and  sponge  have  also  been 
combined  into  one  and  hooks  placed  upon  the  staff,  so  that  after  use, 
before  firing,  instead  of  returning  the  sponge  and  rammer  to  the  carry- 
ing position  between  the  cheeks,  it  can  be  attached  quickly  to  a  seat 
^ard-rail,  to  remain  until  again  needed  after  firing.  These  are  heavy 
sast-bronze  hooks,  the  one  next  to  the  sponge-head  being  fast,  immov- 
ablei  on  the  staff,  the  other  movable  and  actuated  by  a  spring.  This 
latter  hook,  hooked  from  the  inside,  around  the  seat  guard-rail  just 
ibove  the  latch  standard — cannoneer  being  in  rear  of  axle  enables  the 
user,  by  pulling  on  the  rammer-head  with  both  hands,  to  swing  the 
3ther  hook  around  behind  the  forward  upright  part  of  rail,  and  then  to 
secure  it  by  allowing  the  spring  to  carry  the  implement  forward.  To 
remove  it  again  it  is  only  necessary  to  pull  to  the  rear  upon  the  ram- 
mer-head and  swing  the  staff  toward  the  gun  until  the  forward  hook 
t>e  free  from  the  seat-rail.  These  hooks  have  been  so  placed  on  the 
staff  as  to  require  no  change  in  the  attachments  between  the  cheeks 
where  the  short  sponge  and  rammer  is  to  be  habitually  carried. 

Two  (one  spare)  short  rammers  and  sponges  will  be  carried  with  each 
gun.  No  change  has  been  made  in  the  long  sponge  and  rammer,  ex- 
cept to  put  metal  ferrules  around  the  staff  as  a  safe  for  the  toggle-but- 
ton. This  has  been  found  necessary  to  protect  the  staff,  and  should 
Qot  be  omitted  in  manufacture. 

The  new  harness  is  a  great  improvement  on  the  old — relieving  the 
tiQTses  of  mnoh  hard  work,  being  better  adapted  for  the  ](ind  of  work 
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required,  and  permitting  a  degree  of  celerity  in  hitching  up,  unhiteh- 
ing,  and  replacing  horses  unattainable  with  the  old.  The  neck-yoke 
makes  the  carriage  sensitive  to  any  lateral  movements  of  the  wheel- 
horses  and  consequently  pliices  it  completely  under  the  control  of  the 
driver.  The  double  and  single-trees  insure  the  proper  distribution  be- 
tween the  horses  of  the  draft,  and,  in  connection  with  the  spring- 
tugs  on  the  traces,  that  elasticity  and  absence  of  rigidity — a  mark^ 
feature  of  the  old  system — so  essential  for  the  welfare  of  the  horse. 
There  is  a  difference  of  but  one  ounce  in  favor  of  the  old  harness,  as 
follows : 

NEW. 

lbs.     OKA. 

Weight  of  wheel-set  for  two  horses 75      3 

72  G 
147      9 

Weight  of  lead-set  for  two  horses 05    14 

66      8 

132      6 

Total  weight  of  wheel  and  lead-sets 279    15 

OIJ>. 

Weight  of  wheel-set  for  two  horses 78      5 

72      9 

150    14 

Weight  of  load-set  for  two  horses (»5    12 

63      4 

129    00 

Total  weight  of  wheel  and  lead-sets 279    14 

DifTereDce 1 

The  weights  in  detail  and  nomenclature  are  given  iii  the.  appended 
table.  The  saddle  in  this  table,  it  appeara  probable  now,  will  be,  ex- 
cepting the  color,  made  exactly  like  the  cavalry  saddle,  and  thus  have 
but  one  saddle  for  the  service. 

There  are  good  reasons  why  this  should  be  done  aside  from  consider- 
ations of  simplicity  and  economy  for  the  service,  but  this  alone  should 
be  sufficient,  and  would  be  in  keeping  with  much  that  has  been  ac- 
complished in  the  new  constructions. 

The  combined  collar  and  hames  of  the  new  harness  may  be  improved 
and  lessened  in  weight  by  the  use  of  a  steel  collar.  Steel  collars  have 
been  used  in  this  and  other  countries  by  city  fire  departments,  but  the 
kind  referred  to  is  a  recent  improvement. 

It  may  be  interesting  and  instructive  to  compare  the  new  construc- 
tions with  the  old  and  with  foreign  carriages  in  the  matter  of  mobility 
and  efficiency  when  equipped  for  the  Held.  The  information  in  regard 
to  foreign  carriages,  equipments,  etc.,  is  conflicting,  and  even  in  the 
same  statement,  in  one  or  more  cases,  there  are  discrepancies  difficult 
to  reconcile. 

The  appended  table  has  been  made  up  from  various  foreign  and  native 
statements,*  and  must  be  taken  as  a  combination  of  them  all  with  such 

•  U.  S.  Army  Artillery  Tactics,  1874.  Ordnance  Notes,  No.350.  "Public  Serrice 
Review  for  September,*  1887."  Keglement  sur  lo  service  de  canons  de  oampa^e. 
Memorial  de  Artilleria,  Mar.,  1888.  Revista  de  Artiglieria  e  Genio.  Proceedingt 
Royal  Artillery  Institution,  July,  1888.  Aide  nieuioire  de  campagne,  PariSy  18& 
Hand-book  for  Field  Seryice,  London,  1884,  etc.,  etc. 
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econcilin^  corrections  as  appeared  to  be  justly  derived  from  the  data 
iven,  aud  reasonable  from  the  connections.  An  examination  of  this 
a^ble  shows  that,  although  in  two  cases,  viz,  the  7-c.  (2.95  inch)  Italian 
nd  the  United  States  3-inch  M.  L.  guns — with  the  gun-team  only  of 
he  former— =^the  number  of  pounds  of  transportation  per  projectile  is  less 
hau  for  the  United  States  3.2-inch',  the  pounds  of  transportation  per 
>ound  of  projectile  is  less  for  the  tlnited  States  3.2-inch  gun  than  for 
ny  other,  foreign  or  native,  not  excepting  the  old  G-pounder,  which  for 
he  gun-team  was  7.0^  pounds  and  for  the  caisson  1.96  pounds.  In  the 
wo. cases  where  the  transportation  per  projectile  is  less,  it  will  be  seen 
liat  the  guns  bear  no  comparison  with  the  United  States  3.2inch,  the 
harges  being  but  1.87  and  1  pound,  and  the  projectile  (shrapnels)  10.5 
lounds  each,  the  Italian  gun  having  but  four  horses  to  a  team. 
The  old  U.  S.  3-inch  M.  L.  gun  was  provided  with  60  rounds  per 
hest.  In  the  artillery  tactics  of  1874  it  is  prescribed  that  GO  and  72 
ounds,  according  to  the  divisions  of  the  ammunition  chest,  shall  be 
arried,  but  this  was  a  prescription  only — it  never  had  any  existence  in 
►ractice.  But,  taking  the  matter  either  way — in  the  appended  table 
he  first  or  actual  provision  is  given — the  result  still  gives  more  pounds 
f  transportation  per  pound  of  projectile  for  the  caisson  team,  carrying 

2  rounds  per  chest,  than  for  the  3.2-iuch  gun,  the  gun-team,  however, 
leing  0.57  pound  less.  To  be  able  in  the  first  instant  to  oppose  to  an 
uemy  a  greater  number  of  rounds  per  gun  with  a  less  amount  of  trans- 
lortation  per  pound  of  projectile,  and  at  the  same  time  not  have  the 
O'dil  per  horse  above  the  reasonable  limit  pretty  well  established  by 
•ractice  and  confirmed  by  the  experience  of  war,  must  be  taken,  other 
hings  being  equal,  as  a  just  measure  of  efficiency,  and  is  not  indicative 
f  falling  short  of  the  i)roduct  of  a  past  generation,  particularly  when 
onsidered  in  the  light  of  the  more  complex  nature  of,  and  greater 
trength  required  in,  the  constructions  of  to-day. 

As  to  '^  other  things  being  equal,^  the  ballistic  properties  of  the  guns, 
8  ^hown  liniiteilly  in  the  table,  will  determine.  With  an  initial  velocity 
,G70  f.-s.  (a  powder  which  gave  1,750  f.  s.  for  this  gun,  with  a  shell  of 

3  pounds,  the  powder-makers  have  not  been  able  to  reproduce)  and  a 
►rojectile  of  13.5  pounds,  the  3.2- inch  gun  would  not  be  placed  at  the 
30t  of  the  list,  or,  indeed,  in  the  middle,  by  any  one  qualified  to  deter- 
liue  its  position  as  to  merit. 

The  attainment  of  high  velocity  has  been  the  motive  in  the  construc- 
lon  of  this  gun  and  its  carriage,  and  in  securing  it  American  ordnance 
fficers  have  but  kept  pace  with  the  lessons  of  the  time. 

Good  authority  sa^s  artillery  must  "  always  go  in  as  close  as  possible 
0  the  enemy,"  depending  on  the  stage  of  battle,  from  4,000  to  1,200 
ards,  and  even  into  the  line  of  skirmishers.  The  nearer  the  target  the 
lore  effective  becomes  the  high  velocity  by  increasing  the  depth  of  the 
langerous  zone,  and  consequently  the  probability  of  hitting. 

"The  artillery  must  in  the  first  place  hit,  in  the  second  place  hit,  and 
ti  the  third  place  hit."  (Prince  Ilohenlohe's  correspondent  "Letters 
n  Artillery,"  p.  385.) 

"A  high  velocity  increases  the  probability  of  hitting,  and  therefore 
b  would  seem  that  velocity  is  of  greater  importance  than  the  size  of  the 
hell  after  the  latter  has  reached  a  certain  limit.  This  is  essentially  so 
7ith  shrapnel-shrll,  because  the  depth  of  the  dangerous  zone  depends 
n  the  flatness  of  the  trajectory.  It  may  be  objected  that  high  veloci- 
ies  increase  the  difficulty  of  bursting  shrapnel  properly,  but  even  if  the 
ccoracy  is  impaired,  which  can  not  be  entirely  admitted  with  our  latest 
ises  (they  can  be  sdt  with  certainty  to  eighths  of  ^  ^<!/cm!^^\\>\^\iQ\k 
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necessary  with  deep  zones  of  action ;  in  fact,  I  say  the  probability  of  hit- 
ting is  increased,  and  that  kind  of  accaracy  is  more  desirable  in  war 
than  mathematically  correct  practice.  •  •  •  The  power  of  a  shell  can 
only  be  measured  by  its  effect.  Experience  tends  to  prove  that  the  ef- 
fect of  shrapnel  varies  inversely  as  the  angle  of  fall  (i.  e.,  cceterisparUm^ 
directly  as  the  velocity)  and  directly  as  the  weight  of  its  contents  of 
balls."  (R.  F.  Johnson,  Oapt.,  R.  A. ;  reprint  from  Colburn^s  XJ.  8.  Mag- 
azine in  "The  United  Service,"  June,  1889.)  Captain  Johnson  states  that 
the  weights  behind  horse-artillery  teams  (of  six  horses)  in  France  and 
Germany  are  37  cwt.  3  qrs.  23  lbs.  (4,251  pounds),  and  35  cwt.  1  qr.  23 
lbs.  (3,971  pounds),  respectively;  and  field  mounted  artillery  teams,  46 
cwt.  3  (jrs.  12  lbs.  (5,248  pounds),  and  46  cwt.  2  qrs.  20  lbs.  (5,228  pounds), 
respectively,  for  horses  inferior  to  English  horses.  "A  gun  giving  about 
40  cwt.  (4,4J50  pounds)  for  horse-artillery  equipment,  and  45  cwt.  (5,040 
pounds)  with  extra  gunners  of  field  batteries,  appears  quite  admissible, 
though  it  should  not  be  exceeded.'' 

With  the  3,2-inch  gun  equipment,  spare  wheels,  spare  poles,  and  ma- 
neuvering handspikes  are  not  considered  as  part  of  the  regular  caisson 
equipment. 

In  war  time  it  is  proposed  to  carry  on  each  spare  caisson  a  spare 
wheel,  on  the  left  caisson  of  each  platoon  a  spare  pole,  and  on  the  right 
caisson  of  each  platoon  a  spare  handspike. 

In  horse  artillery  the  front  chest  of  each  caisson  body  should  be  re- 
moved to  bring  the  caisson  and  gun-team  loads  to  an  equality  and  give 
spaee  for  forage.    This  will  reduce  the  weight  to  3,643.5  pounds. 

Weight  per  liorse  (horse-artiUery  caisson) 607.21  pounds. 

Weight  per  horse  (caisson  with  regular  equipment) 758.87  pounds,") 

Weight  per  horso  (caisson  with  spare  handspike) 751).79  pounds,  I     •^j*ijo-f 

Weight  per  horse  (caisson  with  spare  pole) 7&iMi2  pounds,  ^caniioneew. 

Weight  ]»er  horse  (caisson  with  spare  wheel) 7D2.20  pounds,  ( 

Weight  per  horse  (gun- team) t532,      pounds,  J 

Com]>aring  these  figures  with  the  foreign  for  horse  artillery  C07  and 
632  (gun  ami  caisson-teams)  per  horse,  staud  against  708  (France),  661 
(Germauy),  746  (Captain  Johnson  as  above)  per  horse. 

For  field  mounted  artillery,  with  five  cannoueers  mounted  on  the  gun- 
carriage  and  limber  of  160  pounds  each,  765  for  gun-team  stand  against 
784  (France),  871  (Germauy),  840  (Captain  Johnson  as  above).  For 
caisson  team  against  these  same  figures  stand  758,  to  702  as  given 
above,  without  cannoneers.  The  margin  here  is  small  for  cannoneers, 
but  it  will  always  be  within  the  power  of  the  battery  commander  to 
reduce  the  amount  of  ammunition  carried  in  accordance  with  the  mo- 
bility required,  for  231  (see  below)  rounds  per  gun  (war  footing)  is 
largely  in  excess  (120  rounds  is  sufficient)  of  what  is  regarded  as  nec- 
essary, and  may  be  safely  reduced  when  required.  Ten  rounds  less  in 
a  caisson-chest  would  reduce  the  caisson  load  over  86  pounds  per  horse 
and  still  leave  138  rounds  per  gun  without  extra  caissons.  It  is  better 
to  have,  than  to  be  without,  a  large  capacity  for  carrying  ammunition. 
It  is  preferable  and  safer  to  have  it  and  notcarry  the  ammunition,  than 
to  be  without  tjie  capacity  for  an  urgent  occasion,  particularly  when  it 
costs  but  little  in  the  way  of  additional  weight. 
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3.2-INCH  FIELD  AUTILLERY  KQUIP^^ENT. 
NUMBER  OP  PROJECTILES  CARRIED  WHEN  OX  A  WAR  FOOTING. 

Mounted  battery, 

Kounda. 

In  tbe  6  gim-liml>er8,  6  chcBts,  6  by  42 252 

In  the  6  caissous,  18  ohestn,  18  by  42 75G 

Id  the  li  Bpure  caissons,  9  chests,  9  bj'  42 :{78 

Total  per  battery * 1, 386 

Number  of  rounds  per  gun,  2:U. 

If  two  packing-boxes  (10  rounds  each)  are  carried  into  battle  by  each  pnn- 
caisson,  the  total  auiouut  of  am  munition  will  be  increased — 12  boxes  by  10 
rounds ....        liO 

Total  per  battery c 1,506 

Number  of  rounds  per  gun,  251. 

Horse  battery. 

In  the  6  gun-limbers,  6  chests,  6  by  42 252 

In  the  6  caiss<ms,  12  chests,  12  by  42 '    504 

In  the  3  spare  caissons,  6  chests,  6  bj'  42 232 

Total  per  battery 1,008 

Number  of  rounds  per  gun,  lb8. 

Before  leiiviiig  tbe  subject  of  mobility  tbe  practical  ]es-;oiis  of  tbe  iiebl 
Hboiild  be  considered.  Tbe  foUowiuji:  is  a  stat:  iiient  by  Col.  E.  B.  Wil- 
listou  of  bis  experience  in  tbe  civil  war  witb  li<;bt  l^jioniKler  j^nnb  in 
mounted  and  liorse  batteries. 

Tbe  details  of  ammunition,  weigbts,  etc.,  for  tbe  li{;:bt  12  pounder 
bronze  gun,  model  1857,  will  be  found  in  tbe  appended  table: 

On  each  gun-carriage  woni  carried — 

Two  sponges  and  rammers. 

Two  handspikes. 

On«'  sponge-bucket. 
On  each  limber — 

One  pauliu,  12  by  15  feet. 

Two  axes. 

Two  water  buckets. 

Ono  lantern. 

Four  knapsacks. 

One  grease  buoket. 
On  each  caisson — 

Two  ])aulins,  12  by  15  feet. 

One  spare  pole. 

One  spare  wheel. 
9     Two  axes. 

Two  spades. 

Twolo  g-handlc(1  shovels. 

One  pick-axe,  handled. 

One  mattock,  handled. 

Kight  knapsacks. 

Forage,  when  necessary,  and  two  pieces  of  picket-rope  2  inches  diametor,  each 
275  feet  long,  wern  carried  sometimes  on  the  caissons  (generally  carried  on 
the  battery  wagon). 
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When  equipped  as  a  horse  battery  no  knapsacks  were  carried  on  the 
carriages,  but  on  each  foot-board  was  secui*ed'  a  box  holding  two  oil- 
lanterns,  one  half-quart  can  of  oil,  six  horse-shoes  (fitted),  twenty-four 
horse-shoe  nails. 

General  McCIellan,  w'hcn  bo  organized  the  Army  of  (he  Potomac  in  ItiGl,  onlend 
that  half  the  batterioH  rthould  be  aruied  with  li^ht  12-pounderB.  Greueral  HiiDfcf 
Chief  of  Artillery,  reported:  **Thi8  k"^  i^^^-ld  its  own  to  the  end  of  the  war." 
General  McCIellau'8  order  did  not  apply  to  the  liorse  baitories,  which  were  armed 
with  3-inch  iimzzle-loadingnfles  up  to  Jnl3\  1803. 

The  mobility  of  these  light  12  pounder  batteries  was  never  qaestioncd.  They  ae- 
coiupaniid  the  infantry  commands  to  which  they  were  attached  at  all  times,  often 
over  extremely  ba<l  roads  and  rough,  hilly  country.  Pi-obably  they  all  had  aboot 
the  same  experience,  and  a  few  instances,  given  from  the  oxiierience  of  oue,  will 
faiily  illnstrato  the  difficulties  encountered  b>  the  others  dnring  the  war. 

Light  Battei-y  D,  Second  U.  S.  Artillery,  was  attached  to  the  Sixth  ArmyCorpi 
from  the  date  of  its  organization  to  July,  1.^3 — before  that  date  to  Franklin's  Divu- 
ion.  During  Bni-nside's  "mud  march"  the  battery,  being  at  United  States  Ford, 
was  ordered  to  proceed  to  its  old  camp.  The  mud  bt^ing  very  deep,  an  infantry  regi- 
ment was  onlered  to  report  to  the  battery  commander  to  assist  in  pulling  the  gans; 
this  assistance  was  declined,  and  the  battery,  without  help  from  outside,  made  the 
march  of  21  miles  in  less  than  ten  hours^  no  team  behig  doubled.  The  mud  was  so 
deep  that  the  naves  of  the  wheelH  were  tre<inent1y  buried  therein  and  remained  so 
covered  for  qnite  a  distance  at  a  t  ime.  The  cannoneers  were  at  times  so  stuck  in  the 
mud  that  they  had  to  be  pulled  out- — one  n?an  fell  in  front  of  one  of  the  guns,  which 

Sassedover  him,  pressing  his  body  into  the  soft  mud  almost  out  of  bight,  bat  not  ia- 
icting  any  serious  injury;  he  continued  to  ])erform  his  duty.  In  pulling  through 
this  deep  nmd  some  wheef-traceh  were  broken,  but  nothing  else. 

The  regiment  before  mentioned  did  not  reach  its  camp  near  that  of  the  battery 
until  late  the  next  afternoon,  having  been  occupied  simply  in  getting  back  to  its 
camp. 

This  same  battery,  after  a  rapid  march  from  Fredericksburghin  IHGiJ,  made  a  forced 
march  to Gettysburgh  on  July  2,  as  follows:  Starting  from  a  point  38  miles  from  the 
battle-ileld  at  2  o'clock  a.  m.,  it  moved  along  a  trail  or  cow-path  until  the  path  was 
lost  in  a  narrow  ravine  with  high,  precipitous  sides,  in  which  it  was  necessary  to 
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as  best  it  might  in  the  fields  until  when  within  10  miles  of  Gettyshnrgli  it  got  afafead 
of  the  infantry  and  took  the  road),  the  battery  was  reported  for  duty  and  put  in  ac- 
tion before  2  o'clock  p.  m.,  having  marched  at  least  42  miles.  Changes  of  positioD 
made  during  the  afternoon  inercused  this  distance  to  at  least  45  miles.  At  night  tl)e 
teams  were  in  good  condition,  except  that  the  horses  were  very  tired.  The  hamen 
was  not  removed  during  the  night.  The  battery  was  moved  to  several  positions  on 
the  4th,  and  without  rest  accompanied  the  corps  on  the  5th,  it  forming  the  infantry 
advance  in  pursuit  of  the  Coulederute  army,  which  only  ceased  when  the  Potomac 
liiver  was  reached.  This  march  from  Fredcricksburgh  to  the  Potomac  via  Gettys- 
burgh was  very  hard,  and  made  in  hot  weather,  on  less  than  the  proper  allowance  ef 
forage,  and  that  mostly  grain.  At  times  the  horses  really  suffered  from  the  lack  of 
water.     When  the  Potomac  was  reached  the  horses  were  in  good  condition. 

Duriug  the  Chancellorsville  campaign  the  batt<?ry,  after  having  been  harnessed 
and  hitched  for  seven  days  (two  days  engaged  in  action),  made  a  march  of  about  30 
miles  on  the  eighth  day,  in  the  rain  and  over  muddy  roads  and  fields,  the  teams 
remaining  in  good  condition. 

During  these  movements  oats  'or  corn  was  (when  obtainable)  carried  on  the  Cftis- 
sous,  generally  live  sacks  to  a  caisson,  weighing  between  500  and  GOO  pounds. 

The  cannoneers  were  frequently  carried  lor  long  distances. 

Preceding  the  battle  of  (jiettysbiirgh  General  John  Huford,  commanding  the  First 
Cavalry  Division,  had  severe  lighting  near  that  jdace  with  the  Confederate  in- 
fantry. 

General  Buford's  horse  batteries  were  anucd  with  3-incli  guns,  which,  in  his  opin- 
ion, did  not  develop  the  power  and  elFect,  or  superiority  at  close  range,  required, 
consequently  he  re<iue.sted,  immediately  aft<?r  the  battle,  that  he  be  provided  with  a 
horse  battery  armed  with  light  12-pounders.  This  request  being  approved,  General 
Hunt  de«»ignatcd  battery  D,  Second  U.  S.  Artillery,  to  be  the  one  to  be  so  equipped. 
The  order  was  received  on  July  15,  and  the  battery,  then  on  the  march  at  Boods- 
borongh,  pushed  on  without  stopping  to  near  Berlin,  a  march  of  48  miles.  This  was 
the  iirst  battery  to  be  thus  equipped,  and  General  Hunt  had  some  doubts  as  to  its 
mobility,  consequently  \^e  ordered  that  each  caijiage  should  have  eight  horses. 
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Dnriog  the  drilliDg  that  was  necessary  for  instraotion  it  hecame  evident  that  the 
team  of  eight  hones  was  too  long  and  cambersome,  and  the  battery  commander 
reduced  it  to  six,  subject  to  approval  after  satisfactory  trials. 

Early  in  September,  1863,  General  Buford  notified  General  Hunt  that  he  was  goiug 
to  attack  the  Confederate  cavalry  near  Culpeper,  and  invited  him  to  accompany  the 
command  and  watch  the  movement-s  of  this  new  battery,  which  he  did.  After  quite 
a  march  the  enemy  was  foond,  engaged,  routed,  and  driven  across  the  river.  The 
battery  was  engaged  all  day,  and  marched  at  least  35  miles.  Both  generals  expressed 
themselves  as  highly  pleased  with  the  batterv,  and  satisfied  that  six-horse  teams 
provided  for  all  required  mobility.  The  extra  horses  were  turned  in,  and  six  horses 
were  used  by  this  battery,  and  others  equipped  like  it,  d«ring  the  rest  of  the  war. 

General  Hunt  was  not  only  convinced  that  six  horses  to  a  carriage  were  suffi- 
cient, but  was  so  impressed  with  the  mobility  and  efficiency  of  the  battery  that 
he  approved  of  General  Buford's  recommendation  that  other  batteries  bo  thus  armed 
and  ordered  for  duty  with  the  cavalry. 

General  Hunt  reported, ''  at  the  request  of  General  Buford  several  of  these  bat- 
teries (light  12-pounders)  were  equipped  as  horse  artillery  because  of  their  superi- 
ority at  close  range — with  six  horses  to  a  piece  they  answered  the  purpose.^'  Among 
the  oatteries  mentioned  were  Butler's  Second  Artillery,  Randall's  First  Artillery,  and 
King's  Fourth  Artillery.  These  batteries  had  six  guns,  six  caissons,  one  forge,  and 
one  battery  wagon,  all  drawn  by  six  horses  except  the  last,  which  had  eight. 

During  tneir  service  with  the  cavalry  these  batteries  always  kept  up  on  the  march, 
and  their  mobility  was  conceded. 

A  great  deal  of  this  service  was  performed  under  difficulties,  such  as  night  march- 
ing over  hilly  and  rough  country,  over  mountain  roads  and  passes,  along  wood  roads, 
paths,  and  trails  across  country,  having  no  roads  to  follow — in  snow,  rain,  and  mud. 
The  horses  were  often  kept  harnessed  and  hitched  for  days  together ;  were  on  half 
forage  or  less,  and  often  separated  from  the  forge,  etc. 

In  1864  General  Hunt  reorganized  the  horse  artillery,  reducing  the  number  of  bat- 
teries and  guns  ;  each  battery  had  four  guns,  two  light  12-pounaers,  and  two  3- inch 
guns. 

To  illustrate  the  mobility  of  these  light  12-pounder  horse  batteries,  the  Sheridan 
raid  of  1864;  from  the  Army  of  the  Potomac  to  White  House,  may  be  referred  to. 
This  was  previous  to  the  reorganization  above  mentioned,  and  the  batteries  had  but 
one  kind  of  guns — that  is,  either  light  12-pounders  or  3-inch. 

My  battery  (D,  Second  Artillery),  with  six  light  12-pounders,  left  a  point  near 
Fredericksbnrgh,ya.,  about  9  p.  m.  and  reached  Be&ver  Dam  Stat  ion  before  daylight, 
a  distance  of  not  less  than  35  miles.  Five  sacks  of  forage  were  carried  on  each  cais- 
son and  an  average  of  25  pounds  on  all  off-horses.  The  marching  and  fighting  was 
continaous  until  we  reached  Haxhall's  Landing.  My  horses  were  not  unharnessed 
(except  to  groom  them,  if  circumstances  permitted)  for  two  weeks.  Wo  foraged  on 
the  enemy's  country  during  the  most  of  that  time.  At  the  end  of  the  raid  the  teams 
were  in  fair  condition,  and  after  resting  one  day  the  command  pushed  on.  This  oc- 
curred in  May,  and  was  followed  by  another  raid  from  Petersburgh  to  near  Gordons- 
ville,  in  the  early  part  of  June,  which  was  fully  as  severe  on  the  horses.  At  no 
time  dnring  my  service  with  the  cavalry,  when  inside  the  enemy's  lines,  did  I  have 
occasion  to  borrow  forage,  although  I  loaned  it  to  3-inch  batteries  on  several  occa- 
sions. 

Several  times,  when  separated  from  my  caissons  and  spare  horses,  and  having  lost 
horses  in  action,  I  was  forced  to  use  but  four  horses  to  a  gun,  and  that  number 
proved  to  be  sufficient  to  move  at  ordinary  gaits  over  average  roads. 

This  experience  with  a  gun  of  645  pounds  per  horse  for  gun-team 
and  635  pounds  for  caisson,  without  cannoneers  and  without  the  extra 
weights  mentioned  in  the  above  statement,  in  the  actual  campaign,  is 
more  instructive  than  any  amount  of  even  fine  theory. 

The  roads  traveled  over  could  hardly  be  worse  in  this  or  any  country 
where  they  are  at  all  practicable  for  four-wheeled  vehicles.  In  the 
light  of  this  experience  it  can  hardly  be  questioned  that  the  3.2-inch 
gun  equipment,  horse  or  mounted,  has  a  mobility  equal  to  any  demand 
on  it. 

Alterations  on  the  3.2-inch  gun  have  changed  the  weight  from  791 
to  829  pounds.  Twenty-five,  the  first  lot  made  for  the  service,  weigh 
about  800  pounds  each ;  of  the  second  lot  10  weigh  about  818,  and  15 
about  ^^29  pojunds^,  which,  it  is  presumed,  will  remain  the  standard 
jv^eight 
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The  shells  as  first  designed  weighed  13  poands,  shrapnel  13.5,  bat 
the  shell  has  now  been  increased  to  13.5 — the  charge  for  both  being  3} 
pounds. 

The  first  25  carriages  made  have  the  double-screw  elevating  device, 
and  weigh  with  the  brakes  about  1,300  pounds.  The  next  lot  of  25 
have  the  '^  lazy-tongs "  device,  and  weigh  with  the  brakes  about  the 
same.  These  50  are  called  the  heavy  carriages ;  no  more  of  them  will 
be  made,  and  it  is  presumed  the  first  lot  wHl  be  converted  (requiring 
removal  of  upper  front  transom  only)  into  carriages  for  the  3.G  inch 
gun,  which  has  been  given  the  shape  and  dimensions  about  the  trun- 
nions to  adapt  it  to  the  carriage,  thus  making  the  carriages  of  the  two 
field-guns  interchangeable,  should  necessity  require  it,  on  the  battle- 
field. But  little  elevation  can  be  obtained  with  the  3.6-inch  gun  on 
the  3.2inch  carriage,  but  enough  to  fight  with  in  an  emergency, and 
with  a  cold-chisel  and  hammer  the  latter  can  be  converted  for  the 
former  in  the  field.  The  carriages  with  the  lazy-tongs  elevating  device 
are  not  so  suitable  for  the  3.6-inch  gun  at  high  elevations;  there  is  not 
room  to  operate  the  device,  but  the  double  screw  could  be  substituted 
and  the  carriages  converted.  The  light  carriage  is  presumed  to  be 
strong  enough  for  the  heavy  gun,  which  will  be  about  331  pounds 
heavier  than  the  light  gun — that  is,  for  such  a  limited  amount  of  firing 
as  would  be  required  in  an  emergency  requiring  the  use  of  the  heavy 
gun  on  the  light  carriage,  and  it  may  be  strong  enough  for  the  heavy 
gun's  permanent  service.  Should  this  be  proved  by  teat  there  need  be 
no  more  heavy  carriages  constructed. 

'The  57-inch  wheel  insures  an  easy  draught,  and  the  stress  on  the 
pintle  and  double-tree  bolt  being  in  about  the  same  plane,  there  is  little 
or  no  tendency  of  the  draught  to  increase  or  diminish  the  weight  at  the 
end  of  the  pole.  The  pintle  being  in  rear  of  the  chest  Insures  rapidity 
and  ease  in  limbering  up,  and  a  turning  angle  of  60^  facility  of  revers- 
ing in  a  limited  space.  The  distance  from  the  muzzle  of  piece,  limbered 
up,  to  the  end  of  the  pole  is  26  feet  6  inches,  the  distance  between  the 
centers  of  the  axles  being  about  8  feet  9  inches.  From  the  end  of  the 
pole  to  the  end  of  the  spare  wheel  axle  of  the  caisson,  limbered  up,  the 
distance  is  about  24  feet  0  inches,  the  distance  between  centers  of  axles 
being  about  8  feet.  With  the  spare  wheel  on  the  caisson  and  the  fold- 
ing rack  at  the  back  of  the  battery  wagon  down,  the  three  carriages— 
guu-curriage  and  limber,  caisson  and  limber,  and  battery  wagon  and 
forge — will  occupy  about  the  same  distance  in  column,  and  the  three 
together  about  the  same  distance  as  corresponding  carriages  for  the 
light  12-pounder  bronze  gun. 

The  bow-spring  brake,  tested  with  thelightcarrJage,isagreatimprove- 
meut  over  the  spiral  spring,  and  performs  the  work  required  perfectly. 
Having  no  initial  tension  it  never  left  the  wheel  during  the  testof  500  serv- 
ice charges,  and  not  bringing  up  against  a  rigid  shoulder,  it  possesses 
elastic  resistance  to  limit  the  extension  of  the  brake.  Being  entirely 
automatic,  requiring  no  time  for  manipulation  in  action,  compact,  out 
of  the  way  of  the  gunners  in  the  service  of  the  piece,  and  available  for 
a  road-brake,  it  forms  an  important  and  valhable  part  of  the  gun-oar- 
riage. 

The  lazy-tongs  elevating-screw  projects,  when  run  fully  down^  but 
little  below  the  carriage,  thus  permitting  it,  when  limbeired  up,  to  pass 
over  obstacles  between  the  wheels  nearly  as  hi^h  as  the  axle.  The 
other  carriages  can  do  the  same,  their  equipment  attachments  b^ng  eon* 
structed  with  that  end  in  view. 
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YHien  all  other  reqairements  are  satisfied,  good  looks  should  not  be 
neglected.  The  men  of  a  battery,  it  is  believed,  will  fight  better  with  a 
good-looking  ontflt  than  with  a  bad-looking  one,  other  things  being 
equal.  This  was  not  lost  sight  of  during  the  construction.  All  the 
carriages  are  simple,  neat-looking,  and  well  proportioned,  and  when 
folly  equipped  present  a  trim  appearance,  in  keeping  with  what  they 
were  nuwle  for. 

A.  B.  BUPFINOTON, 

Oolandj  Ordnwnce  Department^  U.  8.  Army. 
WAR  89— VOL  ni 13 
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Comparative  TahU  of  FUid  ami 


Caliber  of  gona  and  model. 


Oermany. 


France. 


Total  weight  of  gun,  including  breeoh 
mecbanism Ibt 

Weifcht  of  carriage  with  gun Iba . 

Kaniber  of  ammunition-boxes  on  car- 
riaire 

Weight  of  limber  equipped,  without 
ammunition lbs. 

Total  weight  drawn  by  horses,  without 
men  or  ammynition Iba. 

Weijzht  of  ammunition lbs . 

Total  weight  drawn  by  horHOH,  with  am- 
mnnitioo  but  without  men lbs. 

Total  weight  of  fullv-equipped  caisson, 
without  ammunition,  rations,  forage, 
or  men lbs. 

Weight  of  ammunition lbs. 

Total  weigiit  of  caisson,  as  before,  with 
am  mun  i  tion lbs . 

Kumkier  of  projectiles  for  each  gun 

Weight  of  Mil  11  loaded  and  fus^  .  .lbs 

Weight  of  shmpnelloaded  and  Insed  lbs. 

Weight  of  canister lbs 

Weight  of  I  ho  firing  charge lbs 

Number  of  projectiles  cimried  on  gun 
aud  limber 

Number  of  cartridges  carried  on  gun  . 
and  limber     ! 

Number  of  projectiles  carried  on  cuisson .  \ 

Nnm1>er  of  cartridges  C4irried  on  caisson 

Pounds  of  carriage,  limber,  gun,  aud 
•quipraont  for  each  projectile  carried, 
gun  team 

Pounds  of  same  for  each  i>ound  of  pro- 
jectile      

Pounds  of  caisson  and  equipment  for 
each  pnijeotile  carried,  caisson  team . . 

Pounds  of  same  for  pound  of  prqjectile. 

Initial  velocity foot-seconds. 

Kanges yds 

For  elevations  of 

Number  horses  to  a  team,  gun  and 
caisson 

Composition  of  a  battery.  |  gJi^ns  I!! 

Weight  per  horse,  gun  team lbs. 

Weight  per  horse,  ^saon  team lbs. 


8.1-inah. 

mmlel 

1873. 


858 
1,894 

1 

1, 440. 3 

3,413 

3.968 


2.8U6.1 
1.243.9 

4,140 

154 

11.2 

12 

11 

2.75 

89 

43 
86 
90 


87.17 
0.14 

83.87 
2.32 
1.825 
6,196 

250 

6 

0 

8 
661 
690 


9-c.. 

3.47-inch 

model 

1873. 


990 
2.059 


1, 435. 3 

3,611.3 
665.7 

4.277 


3,272.28 
!  1,382.72 

4,656 
136 
15.44 
17.5 
16.5 
3.3 

38 

36 

77 
8S 


113. 91 
5.42 

42.49 
2.36 
1,456 
6,551 

250 

6 
6 

8 
712 
775 


8>o., 

3.15  inch, 

model 

1877. 


946 
2,006 

2 

841.86 

3,048.9 
467.14 

3,516 


2, 665. 27 
1, 382. 73 

4,048 
161 
12.33 
12.64 
12.8 
8.8 

31 

34  • 

87 
90 


95.64 
6  52 

30.17 
1.92 
1,607 
7,655 

250 

6 

6 

9 
586 
675 


9>c., 

3.54  inch. 

model 

1877. 


1,166 
2.655 

2 

1, 193. 64 

3,875.6 
555.36 

4.431 


3, 379. 74 
1,600.20 

5,049 
141 
17.5 
18 

17.4 
4.18 

27 

29 
76 
77 


142.39 
•      0.97 

44.47 
2.02 
1.492 
7.535 

250 

0 

0 

9 
788 
841 


Anatzia. 


7-0., 

2.95.incb. 

modri 

1875. 


1,081 


1,247.4 


8.43-incB, 
model 
1875.. 


1.071 
2,2Sf 


1.318.8 


I 


2.941.4    ;  8,000.8 


479.0 
8.421 


2.881.4 
1,406.6 

4.288 

isa 

9.5 
10.6 
10.4 

2.1 

40 

40 
112 
IM 


73.30 
0.13 

25.72 
2.04 
1.880 
5^000 

I701O' 

6 

8 

8 
870 
715 


,      615.7 
4,223 


8.000 
1,783 

4,763 

128 

14 

16.75 

16.5 

S.8 

M 

M 

94 
126 


106.45 

S.65 

81.91 
1.68 
1.469 
6,000 

6 

8 

8 
70S 
797 
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Italy. 

EflgUnd. 

United  States. 

7^., 

8.96.iiieh, 

model 

1874. 

9^>., 

3.43.i]ich, 

model 

1870. 

3-inoh 
12-pdr., 
B.  L. 

1888.  (?) 

8-inch 

model 
1861. 

3.2.inoh 

B.L., 

model 

^880. 

4.62-inoh 
S.B.jC.  Li. 

12.pdr.. 

bronxe, 
1867. 

Light 
3.43-lnch 

model 
1877. 

Heavy 
a43.inch 

model 
1877. 

^.21'inch 

model 
1877. 

656 

1,887 

1,082 
2,385 

784 

830 
1,760 

820 
1,005 

1.230 
2,868 

800 
1,887 

1,000 
2,129 

1,877 
2,677 

2 

2 

1,222.1 

2(f) 
(♦) 

2 

1,407.00 

2 

1,43a  01 

1 
1,47a  37 

82&06 

083.16 

1,031.87 

000.44 

2.371.96 
449.94 

3.694.1 
681.9 

8,405.6 
626.4 

2,860 
572.0 

3, 05a  25 
734.76 

3.382 
480 

3,30a  80 
363.11 

3,798 
645 

4, 15a  27 
56a  78 

2,82L9 

4,276 

4.032 

8.432.0 

3,793.0 

3,872 

8,667 

4,848 

4,719 

1, 915. 76 
1,12a  24 

3, 46a  07 
1,217.03 

3,140.6 
1.087.4 

2,362 
l,7ia7 

2,840 
2,204.26 

2,345 
1,470 

8,085.64 
1,635.36 

3,086.51 
1.685.49 

a081.81 
1,69a  19 

8,086 
142 
9.85 
9.25 
9 
1.87 

4,686 
130 
14.8 
14.74 
15.6 
3.19 

4,228 

110 

12.5 

12.5 

12.35 

4.0 

4,080.7 
200 
7.6 
10.5 
10 
1 

4,553.25 
231 
13.5 

ia6 

3.75 

3.815 

128 

0.52 

12.17 

14.80 

2.5 

4,721 
157 

iai8 

15.22 
15 
8 

4,721 

167 

16.18 

]a22 

16 

8 

4,731 

127 

37.5 

37.47 

37 

4 

42 

34 

36 

50 

42 

82 

22 

88 

19 

44 

100 
102 

36 

06 

102 

36    ' 

72 

72 

50 
150 
150 

44 

126 
132 

82 
06 
06 

22 
00 
00 

88 
90 
90 

19 
54 
64 

64.45 

104.07 

04.60 

57.20 

72.81 

105.68 

150.17 

lia68 

814.43 

6.37 

6.34 

5.43 

4.00 

4.16 

6.00 

0.00 

a96 

7.88 

19.15 
1.71 
1,881 
S.5tt 

36ul2 
2.8^ 
1,480 
8,590 

10© 

6 

8 

8 
712 
781 

43.61 
2.88 
1,720 
7,030 

25«> 

6 

6 

6 
672 
704 

16.78 
1.37 
1.232 
3,072 

200 

6 

6 

6 
572 
680 

16.07 
1.06 
1,668 
6,470 

200 

6 

6 

0 
632 
750 

24.42 
1.50 
1,405 
1,002 

100 

6 

6 

6 
645 
635 

34.28 
1.88 
1,350 
7,000 

250I6' 

6 
6 
0 

611 
787 1 

34.28 
1.88 

1.450 

7,000 
2205' 

6 

8 

12 

728 

786 

6a  96 

1.77 
1,550 

10^ 

4 

8 

8 

706 

759 

6 

8 

16 

786 

788 

*  Weight  of  gao-caniage  and  limber.  2,482  poands. 

t  Weight  per  horse  for  mounted  batt  er  y.    For  horse  battery  607  poands  per  hone. 
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Qtmpartan  TabU  0/  Iks  Old  «wl  JTm  Smmi. 

K... 

Old. 

IT*. 

Vnuol 

La^ 

VIimL 

LmI. 

Vt>r. 

(ME 

Nor. 

OS 

Star. 

0£ 

Smt. 

oc 

1 

" 

1 

is 

M 

1 

•^ 

1 

> 

4 

!>..:« 

0*. 

i 

1 

1 

1 

S 

t 

J. 

j'  ■ 

i 

'1 

li 

11 

ai 

4 

11 

i 

t 

4 

1 

U 

• 

u 

Tr*OM.  wltb  cbalD*  ud 

1 
9 

i! 

1 

i 

* 
10 

4 

14 

11 
is 

10 

iS 

u 

,8 

u 

IS 

s 

• 

» 

8 
If 

1 

9 

1 

3 

S 

i 

8 

1 

u 

I 

4 

< 

T 

1 

J 

* 

IS 

Total  welglil 

J. 

3 

72|     8 

cs 

" 

es 

8 

78 

S     Tl 

» 

«5 

u 

a 

* 

I  IndndM  Tiiiw. 

Sotnenelalure  0}  hU  3,8-fiicA  J(«U-|;int  oarrlap^  (*tMl)- 
Cap  (qDUM  (I). 
Ohin  bolt. 


Tnll'box  lid  bi 


nppcr  rroDt  tmuem. 

MlddlK  truimon. 
Tnll  box  tnUMOmn  (2). 


Outaid*  (Urzvr)  Mrew. 


tr  bolls  Slid      botb. 


JdDniil  alwl. 


Smv-rap  plM«. 
Hand  mhrol. 
AHHihUnK  (tDd*  (3). 


Donbia 


L«T 


Tnll-boi  tarnbaokle. 

Spoon  hnckac  oonpartiDaBt. 

Rudapik*  BLUclimeDU'rKtitukd 

HandiplkB  aocket. 

Handapike  aaokM  plnaod  kaj. 

Huidgplke. 

Handiplke  rlupi. 

Look  iiwDgc  toula  aad  plate. 

Short  ntinmar  ud  apongr  aUai 

ijnncLup  looktog  Ii 
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S 

t 
I 


9 
« 

o 

a 

ei 


Six  trtOBomt.  by  wUdi  the 
flftaka  ftre  ■— emblcd. 


Two  wheels  (Arohibeld  patent,  mdleeble  iron  uato  box  and  flanges). 

One  axle  <M>Ud,  low,  open  nearth,  ateel),  with  Unch-pins  and  waahera— shoalder-washers  formed 
on  and  part  of  the  axle.   On  the  ahoalaer«waahen  are  shrank  the  brake  eye  straps.   Or  wrought- 
steel  tabnlar  axle,  shoulder- washers  shrank  on. 
Two  axleplateo  (h"  low.  Bessemer  steel,  riveted  together,  enreloping  the  axle). 

fTwo  flasks Formed  each  of  two  pUtes,  low  steel,  riyeted  to- 
gether. 
Upper  fttmt  transom  riveted  to  flasks  onderthe 

trunnion  beds. 
Lower  ttant  transom  riveted  to  flasks  and  axle 

platee  over  and  forward  of  axle. 
Kiddie  transom  bolted  to  flanks  and  axle  platee 
(perforated  with  two  holes  for  oarry  ing  shoit  ram- 
mer and  sponge). 
Two  trail-box  transoms  riveted  to  flasks. 
Rear  transom  riveted  to  flasks. 

f^^t^'Ailf^ ii-AJl  in  one  piece,  riveted  to  and  forming  the  rear 

TSSf^  !!:::::::::;:::;$  «>w»eouoS  of  the  flasks. 

Two  trail  handles. . . .  .'I Riveted  to  the  flasks. 

Two  cap  squares Attached  by  chin  and  eye  bolts  and  key— key  held 

by  key  chain. 

Formedby  the  flasks* 
trail-boxtransoms, 
and  bottom  (ox 
wood  and  metal) 
held  by  flask 
flanges  and  inner 
corrugations. 


Trail  box 


Carriage   body, 
bolted  by  as 


To  carry  gunner's  pouches,  \ 
lanysrae,  loose  primers, 
cotton  waste,  etc.,  and, 
if  desired,  simlet,  prim- 
ing-wire, ana  vent  punch, 
instead  of  in  the  portable 
tod-box  carried  under  the 
foot  boards  of  the  limber,  j 


{ 


tvaii  Kav-  \iA  5  Hinged  to  the  forward  trail-box  transom  and  SB- 

ixauDox  uo ^     cured  to  the  rear  one  by  hasp  and  tumbuckle. 


'  In  rear  of  trail-box.  formed  by  the  flasks,  rear  tran- 

«s«.r».»^   i...«va4>     «^».«.*«        som,  the  roar  trail-box  transom,  and  a  sheet* 

^5?'if^  hinvaf  ,Sw;J     «n«til  bottom  held  by  flask  flanges  and  inner 

Sff  flii!5^thi!LT       1     corrugaUons  (a  hole  for   toggle  in  the  short 

not  flUed  with  water).  ^^^^  ^^  ^mer  att«chmSnt  provides  for 

(    carrying  the  bucket  when  fliled  with  water). 
Handspike  attachments Front  and  rear  bolted  to  the  lunette  plate. 

iAttached— hinged— by  pin  (secured  oy  a  key)  to 
the  front  attachment  and  constructed  to  hook 
under  the  rear  attachment  catcb-pin. 
iMade  of  hickory  and  sheet  iron  ringed  and  riveted 
together— permanently  riveted  in  the  handspike 
_  socket. 

on 


^»!MinflrtM«H«  f  ^or  holding  the  handspike  when  folded  over  on 

I    !^     tb#   ?x1e  i  Handspike  clasps . . . , <     the  trail,  attached  to  the  forward  traUbox  tran- 

^    tTi*^*!     •ViSl  I     8om,foldlngdownoutofthewaywhennotlnase. 


platea.    and 
conn  e  c  ted 

e^rts  oonsist- 
gof— 


plate. 


Short  rammer) 
and   sh or t> Attachment 
sponge.        ) 


Double  screw  and  laay  tonga 
elevating  apparatas,  con-<< 
slating  prinmpally  of  — 


Common 
both. 


to 


way  wnen  not  m  use. 
rFor  securing  the  long  sponge  (staff  halved  and 
T>*«»    ..wMi^^   *««ffi«   »^AJ     hinged)  to  the  left  side  of  oarrlage— plate  se- 
Long ^sponge   toggle   aad^     oared  by  the  apper  ftont  and  lowe?Wbilt»  of 

the  left  journal  Dox  of  the  elevating  apparatus. 

Bolted  between  the  flasks  in  ftont  of  axle  to 
the  axle  plates  by  the  two  forward  lower  front 
transom  bolts,  and  having  two  clasps  and  lock- 
ing latches  that  bold  the  staves.  Just  behind  the 
heads,  by  means  of  grooved  ferrules,  the  staves 
passing  in  rear  through  the  holes  in  the  middle 
transom.  A  hole  between  the  seats  of  sponge  and 
^    rammer  provides  for  carrying  thesponge  bucket. 

Wheel  guards Bolted  to  the  sides  of  the  trail. 

'Outside  (larger)  screw. 

Inside  (smaller)  screw 

Guide  or  radial  bax  and 
bolt. 

Assembling  rod. 

Separator. 

Hanger,  or  eye  bolts, 
and  nuts. 

Large  and  small  bevol 
gears. 

Journal  or  cross-head 
nut. 

Pinion. 

Pinion  shaft 

Journal  boxes  and  bolts. 

Journal-box  (left)  cap  and  screw. 

Crank. 

Screw. 

Cross-head  stud. 

Cross-head  screw  nut. 

Journal  stud.  1 

Journal  boxes.         I 

Journal-box  caps.    > 

Screw  cap  piece.     1 

Hand  wheel.  J 

Assembling  studs  (3). 

Assembling  \>o\t.  \ 

Assembin^  nuts  axx^ waa\i«r%.    \ 

..Tongarma  0X\. 


\ 


Bronse. 


Double 
screw 
device. 


J 


Bronze. 


Lazy  tongs 
vice. 


de- 
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Two  axle  BMts,  eftoh  oonaisting  of ^ 


AtUched  t  the 
wMheni  to  the  axle  plam 
and  bolted  to  the  iUeiEt  be 
tbe  two  lower  fh»t  and  obj 
middle  transom  bulte. 


Spiral  end  bow  spring  brakee 


n  Mat  plate.  ) 

2  f^ard  etandarda. 
1  gnard  rail. 
1  gaard-rail  key  or 

catch. 
1  guard-rail  hinge- 

pin. 
1  guard-rail  lock- 

ing-latoh. 

f  Shoe  piece  (common  to  both  biakee). 
Spiral  spring— bvw  springs  (2),  bow  spring  botts 
and  nnts  (4). 
Sprine  honsing  (for  spiral  spring  brake). 
^  Attachment  socket. 

Attachment-  \  cieviJ'bolt  and  nut  > 
Locking  lever. 
Locking  bolt  and  nut. 


Common 
both 


to 


3,24nch  field  gun-carriage  limber. 


Wheels 


Tire. 

Feilies. 

Spokes. 

M  are  box. 

Nare-box  flanges. 
^  Kare  bolts  and  nuts. 
Axle. 

Linch-pins. 
Linoh-washers. 
Shoulder- washers 
Under  straps  (axle) 
The  fork. 
The  fork  brace. 
The  hounds. 
Splinter  bar. 

IiTOt-boards.  fh>nt  and  rear. 
Fo(it-board  latch. 
Pole. 

Pole  ferrule. 
Pole  pad,  rubber. 
Pole-pad  bolt  and  nut 
Pole  prop. 
Pole  bolt 
Pole-prop  eye. 
Pole-prop  hook. 
Pole  atop. 


Bushing  for  pole  bolt-hole. 
Neck  yoke  stop. 
Double-tree. 

Double-tree  chains  and  staples. 
Double-tree  bauds  (end). 
Double- tree  hook»  (end). 
Double-tr^e  stay  hooks. 
Doul)le-tree  1>olt. 
Double  tree  bolt  plates. 
Doublc»-tree  bolt  strap. 
Double-tree  bolt  brace. 
Double-tree  guard  plates. 
Sin  ele- trees. 
'  Smgle-tree  eye  band. 
Single  tree  huolcs. 
Single-tree  hook  bands. 
Single-tree  hook  band  nprings. 


Primer   and  obturator    box  Ud 

chains. 
Ammunition-chest  staple. 
Ammunition-chest       keys      aad 
chains. 

fLid. 
Handles  (2). 
Hasp. 

Tiimbnckle. 
Boot  Btaplea. 
Boot  buttons. 
Panlin  strapa. 
Packing,  metallie. 
t  Packing,  wood. 
Neck  yoke. 
Neck-yoke  pole  ring. 
Neck-yoke  8wlvi»l  eye-bolt 


Ammunition 
chest 


Oil  and  grease  can  compartment  Neck-yoke  swivel  eye-bolt  washer. 


Pintle. 

Pintle  key. 

Pintle-key  chain. 

Pintle-key  chain  eye-plate. 

Pintle-brace  roda. 

Hound-brace  rodit. 

Primer  and  obturator  boxes. 


Neck-yoke  swivel  eye-bolt  plates. 
Neck-yoke  martingale  staples. 
Neck-yoke  eye  bands. 
Neck-yoke  eye-band  ringa. 
Neck-yoke  03:0  loops. 
Neck-yoke  eye-loop  rollers. 
Neck-yoke  pada,  rubber. 


I 

u 

% 

a 

a 

« 


< 


The 

limber  body 

and 

connected  parts 

consisting  of— 


The  fork ^ 


Primer  and  obturator  box  lids. 
'  Two  wheels,  Archibald  patent   (Same  an  for  carriase. ) 
One  wrought  steel  tubular  axle  (linob-pin  and  washers,  shoulder  washers  shrunk  and  pinned  on 
three  under  straps). 

C  Central  part  of  body  formed  of  two  angle  irons  re> 
ceiving  the  pole  and  pintle  body  m  rear.  It 
passee Into  and  is  riveted  to  the  double-tree  bolt 
strap  which  aurrounds  and  supports  the  pole.  It 
oarrien.  riveted  to  it  between  the  flangea.  the 
foot  brace  and  pole  stop,  to  which  Is  pivoted  the 
pole  prop  hook.  In  rear  of  foot  boarda  la  the 
staple  tor  securing  the  ammunition  ohest 

iSide  rails  of  the  bodv — angle  irons.  To  these  on 
each  side  in  rear  or  the  axle  la  bolted  the  primer 
and  obturator  boxes. 

TI1A  a«vii,«*^i.  !%•«.  5  -^^le  iron.   Unites  the  fork  and  hounds  in  fhmt 

The  splinter  bar }     of  foot  boards. 

'Rear  one  riveted  to  hounds  and  forks.    The  fh»t 
one,  to  which  are  riveted  3  brackets,  ik  hinged 

Foot  boards  (wood) <     by  two  strap  hinges  to  the  rear  one,  to  give  ae- 

cess  to  pole  prop  hook,  pole  bolt  and  oompayrt- 
(     ment  for  oil  and  grease  cans  and  tool  box. 
f  Padded  in  front  with  rubber.    Neck  yoke  stop, 
TK-  «.*i-  /»»<^\  J     iron  on  under  side.    The  hole  in  rear  uid  for 

The  pole  (wood) i     bolting  to  the  fork  is  lined  with  thin  brass 

(     tubing. 

J  Banded  and  hooked  at  each  end  for  attachment  of 
single-trees.  Hole— ironed— In  center  for  attaoh- 
ment  to  limber  by  double-tree  bolt 
(  Riveted  to  fork  and  anpports  the  pole.  Donble- 
}  tree  bolt  bolt  strap,  and  pole  prop  eye  one 
(     piece. 

(  Bands  at  ends  and  middle,  the  latter  with  eye  for 
\    attachment  to  double-tree  hooks :  hooka  at  eiida 
(     with  spring  guardn  for  trace  attachment 
rwi  i^tiH  .**...«  «-    ^»,..*«^  ^  A  flanged  plate  of  sheet  iron  under  the  foot  boacda 

mSS  *^           °  compart-  J     riveted  to  the  fork  and  right  honnd. 
i>ii!f «»  (  Permanently  secured  to  the  eye  on  bottona  of  Iha 

Pole  prop 7     ^<,uble-tree  bolt  strap. 

Pole  prop  hook For  holding  up  the  prop— piTOled  to  the  polar* — 


The  double-tree  (wood) . 


Double-tree  bolt  strap  — 
Two  single-trees  (wood) . . 
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The 
limber  body 

BOd 

connected  parts 
oonMbting  of— 


PMsea  through  the  fork,  the  flanges  of  the  doable- 
tree  bolt  brace  and  the  pole,  iiecaring  it  to  the 
fork. 

A  flanged  piece  of  plate  metal  (riveted  to  fork 
flanges)  on  and  against  which  the  pole  is  sap- 
ported. 

A  flanged  plate  with  holes  in  front  for  doable-tree 
bolt  and  throngh  the  flanges  for  pole  bolt.  It 
also  forms  thn  catch  for  the  foot-board  latch. 

For  connecting  the  carriage— bod3'  bolted  between 
the  fork  flanges. 

For  aecnring  the  lanette. 

For  securing  the  pinUe-key  to  the  limber. 

From  the  rear  hound  under  strap  bolts  to  the  rear 
pintle-body  bolt. 

From  the  IVont  pintle-body  bolt  to  the  ring-bolta 
of  primer  and  obturator  boxes. 

Two  water-tight  cylindrical  boxes  with  screw  lids 
bolted  through  the  bottoms  to  the  axle  and  by  a 
ring-bolt  to  the  hounds  for  carrying  unbroken 
boxes  of  primers  and  spare  obturators. 

Ironed  like  the  old  8  and  12  pounder  chests.    Three 

compartments  inside,  ena  for  projectiles,  middle 

for  cartridges  and  one  or  two  haversacks.    The 

Ammnnition  cheat  (wood) . .  <{     packing— diviaions— for  projectiles  cast  bronze, 

staples  on  the  lids  and  buttons  on  the  ends,  serve 
to  secure  a  boot  for  covering  haversacks  on  the 
rear  foot*board. 


Pole  bolt 

Pole  stop  and  support 

Double-tree  bolt-brace 

Pintle 

Plntle*key   

Pintle-key  chain 

Pintle  brace-rods 

Hound  brace-rods 

Primer  and  obturator  boxes 


APPENDIX    16. 


PBOGBESS  REPORT  ON  MANUFACTURE  OF  CAST-IRON  BODIES  AT B UILD- 
ERSr  IRON  FOUNDRY  FOR  12-INCS  B.  L.  STEEL  HOOPED  MORTARS, 

The  work  has  been  confined  to  the  preparation  of  cast-iron  bodies  for 
12-inch  B.  L.  B.  mortars,  under  contract  of  January  8, 1889.. 

On  tbe  date  of  contract  Oaptain  Lyle  furnished  the  company  with 
data  relatinfi^  to  the  preparation  of  the  core-arbor  for  casting  by  the 
Bodman  method,  cooling  from  the  interior  by  flow  of  water  through  the 
core. 

Preparation  of  flasks  and  core  was  completed  about  February  15, 
1889,  two  flasks  being  made  for  use  alternately,  each  flask  being  made 
up  of  cylindrical  sections  of  nearly  equal  length,  with  a  base  plate  or 
cup  for  the  bottom  of  molds.  As  the  casting  is  made  cylindrical,  but 
one  short  pattern,  a  wooden  cylinder  long  enough  for  one  section  of 
flask,  is  needed  for  preparation  of  the  mold.  The  only  marked  pecul- 
iarity of  the  mold  consists  in  the  arrangement  for  preventing  water 
from  penetrating  into  the  sand,  when  the  core-arbor  is  withdrawn  and 
water  is  run  into  the  bore  itself.  Usually  castings  even  for  breech- 
loading  guns  are  made  long  enough  to  leave  a  solid  end  at  the  bottom, 
the  core-barrel  being  supported  only  at  the  top,  extending  low  enough 
to  pass  through  the  metal  used  for  t^e  gun,  but  not  quite  to  the  bottom 
of  the  mold.  To  stiffen  the  core-barrel  and  make  the  adjustment  more 
certain,  in  the  operations  here,  the  core  is  stepped  into  a  cavity  at  the 
bottom  of  the  mold. 

In  preparing  the  baseplate,  a  thin  pot  of  cast  iron  about  17  inches  in 
diameter  is  placed  in  the  center  and  the  sand  is  packed  around  it,  leav- 
ing the  beveled  edge  of  the  sides  projecting  about  half  an  inch  into  the 
cavity  of  the  mold.  The  interior  of  the  pot  is  then  lined  to  the  same 
level,  leaving  a  cavity  for  reception  of  the  lower  end  of  the  core. 

The  result  is  that  in  casting  the  molten  metal  unites  with  the  pro- 
jecting metal  of  the  pot,  making  a  tight  water-joint,  with  the  core  pass- 
ing clear  through  the  gun  casting,  the  whole  casting  being  thus  sub- 
jected to  the  cooling  efl'ect  of  the  water.  As  a  test  of  iron  to  be  used, 
and  of  the  security  afforded  by  the  pot  at  the  bottom,  two  hollow  cylin- 
ders were  cast,  the  mold  for  each  being  made  by  using  a  single  section 
of  the  flask,  with  the  base  plate  attached. 

Water  was  not  used  to  cool  these  trial  cylinders,  but  the  opportunity 
was  takento  test  the  working  of  the  core  covering.  A  hollow  cast-iron 
pipe  was  used  with  flutings  formed  by  longitudinal  strips  of  wrought 
iron  bound  to  the  pipe  with  wire.  This  was  wrapped  with  rope  and 
covered  with  clay. 

The  first  cylinder,  of  Lanesborough  iron  from  the  Lanesborough  Iron 
Oompanyy  Pittsfield,  Mass.,  was  cast  February  20.  1889« 
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Record  of  this  is  given  in  Appendix  A. 

In  the  second  cylinder,  cast  February  25, 1889,  Mnirkirk  iron  was 
nsed.    The  record  of  this  is  given  in  Appendix  B. 

From  the  results  with  these  cylinders,  the  Lanesborough  iron  was  se- 
lected for  the  mortar  bodies,,  but  small  amounts  of  Mnirkirk  iron  (re* 
melted)  from  this  trial  cylinder  have  been  added  in  some  cases. 

An  experimental  mortar  body  was  cast  March  12,  188'.>,  the  record 
being  given  in  Appendix  C. 

This  proved  of  excelle)!t  quality  in  respect  to  metal,  but  a  flaking  of 
the  core  covering  caused  such  enlargements  of  the  bore  that  it  coald 
not  fulfill  the  requirements  as  to  dimensions,  and  it  was  not  presented 
for  acceptance.  It  was,  however,  bored  out  to  11.7  inches  and  partly 
finished  on  the  exterior. 

From  a  misunderstanding  of  the  requirements  in  cooling,  the  fore- 
man tried  to  regulate  the  flow  of  water  to  keep  the  temperature  of  out- 
flow as  nearly  the  same  as  possible,  involving  frequent  change  of  rate 
and  much  irregularity  in  the  record,  which  is  only  partially  tabulated. 

The  flow  with  the  next  following  casting  being  also  ver^^  irregular,  a 
table  is  submitted,  giving  for  each  hour  the  product  of  the  average 
rate  of  flow  per  minute,  and  the  average  rise  of  temperature  from  that 
of  inflow  during  the  hour.  This  corresponds  to  the  number  of  gallons 
of  water  raised,  tiO^. 

No  account  has  been  taken  of  the  slight  difiference  of  specific  beat  of 
water  at  dififerent  temperatures,  as  the  errors  of  observation  probably 
far  exceed  such  variations. 

As  a  means  of  readier  comparison,  this  table  is  given  in  connection 
with  similar  tables  for  the  mortar  bodies  cast  at  the  South  Boston  Iron 
Works,  and  described  in  Reports  of  Chief  of  Ordnance,  page  196,  of  1885, 
and  page  323,  of  188G ;  also  for  the  mortar  bodies  cast  here  later. 

These  tables,  as  presented,  give  but  a  rough  approximation,  as  much 
trouble  has  been  experienced  in  regulating  the  flow  and  determining 
its  rate,  the  water-meter  used  for  this  puri)ose  having  frequently  given 
out,  causing  irregularities  in  the  record.  Tliis  table  is  given  in  Appen- 
dix L 

Mortar  body  No.  1  was  cast  April  6,  1889.  The  record  is  given  in 
Appendix  D.    This  body  was  ottered  for  acceptance  June  6,  1889. 

Mortar  body  No.  2  was  'jast  May  18,  1889.  The  record  is  given  la 
Appendix  E.  This  body  was  bored  to  11.0  inches,  and  partly  finished 
outside,  and  the  test  specimens  were  nearly  finished  at  the  end  of  June. 

Mortar  body  No.  3  was  cast  May  28,  1889.  The  record  is  given  in 
Appendix  F. "  This  was  partially  turned  and  bored  at  the  end  of  Jane.. 

Mortar  body  No.  4  was  cast  June  11,  1889.  The  record  is  given  in 
Appendix  G.     Work  had  begun  on  it  in  boring  lathe  at  the  end  of  Jane. 

Mortar  body  No.  5  was  cast  June  20,  1889.  Record  is  given  in  Ap- 
pendix H. 

To  further  test  the  quality  of  metal  in  the  experimental  casting,  con- 
demned on  account  of  irregularity  of  bore,  an  additional  test  disk  was 
ordered  cut  at  a  distance  removed  from  the  bottom  of  casting,  and,  in 
addition  to  this,  six  longitudinal  bars  GO  inches  long,  of  section  4J 
inches  by  4 J  inches,  were  ordered  cut  from 'the  remaining  portion  for 
special  test  at  Watertown  Arsenal. 

Very  respectfully,  your  obedient  servant, 

A.  H.  BUSSELL, 

Captain,  Ordnance  Department^  U.  8.  Armg. 
The  Chief  of  Ordnance,  U.  IS.  Army. 
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Appendix  A. 

TRIAL  CYUXDER  OF  LANKSBOROUGH  IRON,  CAST  FEBRUARY  20,   1889. 

[Heat  No.  74.    Farnace  No.  2.    Builders'  Iron* Foundry.] 

CHARGE  OF  FURNACE. 

Lanesborongb  pig,  9,000  ponnds,  No.  2;  9,000  pounds,  No.  3;  2,000  iK>nnd8,  No.  4. 

Tests  of  pig,  24,000  and  24,400  pounds  tenacity. 

Furnace  fired  7.45  a.  m. 

Metal  down  11.35  a.  m. 

Test  points  taken:  No.  1,  12  m.;  No.  2,  1  p.  m.;  No.  3,  1.15  p.  m.;  No.  4,  1.50  p.  m.; 

No.  5,  1.55  p.  m.;  No.  6,  2.30  p.  ni. 
Points  showed  gradual  increase  of  hardness  from  first  to  last,  mottled  appearanoe 

coming  up  to  1  inch  square. 
Casting  maide  2.30  n.  m. 
Time  of  filling  mold,  5  minutes. 
Casting  left  in  mold  till  9  a.  m.,  February  2.%  1889. 
Coal  used,  11,000  i>ounds  Pennsylvania  gas  coal. 

The  following  tests  of  tenacity  were  taken  on  the  Wade  testing  machine  at  the 
Builders'  Iron  Foundry,  from  a  slice  cut  about  3  inches  from  bottom  of  casting  of 
dimensions  required  for  breech  test  disk  for  mortars  under  contract: 

Longitudinal :  Tenacity. 

Middle pounds..  30,400 

Outside do  ....  30,100 

Inside do  ....  29.700 

Tangential do  ....  31.600 

Radial do  ....  30,000 

Average do  ....  30,300 

Remelted  pig  of  this  heat  was  used,  1,000  pounds  in  casting  for  mortar  body  No.  4. 


Appendix  B. 

TRIAL  CTLINDRR  OF  MUIRKIRK  IRON.  CAST  FEBRUARY  25,  1889. 

[Heat  No.  75.    Furnace  No.  2.    Builders'  Iron  Foundry.] 

CHARGE  OF  FURNACE. 

Mnirkirk  pig,  8,000  pounds,  No.  2:  8,000  pounds,  No.  3 ;  4,000  pounds,  No.  4. 
Tests  of  pig,  23,800  and  26,800  tenacity. 
•  Coal  used.  rj,550  pounds  Pennsylvania  gas  coal. 
Furnace  fire<l  8.30  a.  m. 
Metal  down  12.45  p.  m. 
Test  points  taken :  No.  1,  1  p.  m.  (softer  than  last  heat);  No.  2,  1.45  p.  m. ;  No.  3, 

2.30  p.  m. ;  Nos.  4  and  5,  3.10  p.  m. ;  No.  6,  3.55  p.  m. ;  No.  7,  4.30  p.  m. 
Did  not  show  as  marked  change  during  fusion  as  Lanesborough  cylinder. 
On  seyenth  point  mottled  appearance  not  above  }-inch  section. 
Furnace  tapped  4.38  p.  m. 
Time  of  filling  mold,  one  and  one-half  minutes. 
Metal  hotter  than  before. 

The  following  tests  were  mafle  from  a  test  disk  similar  to  previons  ones : 

Longitudinal :  Tenseitr, 

Outside pounds..  25,300 

Inside do  ....  23.000 

Middle do  ....  25,400 

RmUaI do  ....  25,700 

ATerage do  ....  84,860 
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SSOORD   or    KZPKRIICKXTAL 


ApPKRDn  G. 

CASTTKO,    MARCH    IS,  1889,  OV    BODY    VOB' 1S-QK» 
L.  H.  MORTAB. 


Farcaoe  No.  2.  Cast  on  Bodnum  prinoiple,  with  water  oore.  A  trae  eylindar,  witik 
mortar  to  bo  cat  oat  in  lathe.  Remeltea  iron  was  from  experimental  eylinder  air 
ftimace  heat,  No.  74,  which  was  as  follows : 

Charge,  Lammb&nmgk  Ir&m*  ^ 

BemeltedNo.  4 '. U,««i 

Ko.  4pig 6,a8D 

No.  3  pig 7,W# 

No.2p^ I&,0i8 

Total 40,000 

Coal  need  estimated  15,000  pounds,  called  Pennsjlvania  gas  coaL 

Fire  started  March  12, 1889,  4  a.  m. 

Iron  melted,  11  a.  m. 

First  point,  10.55  a.  m. 

Second  point,  12.50  p.  m. 

Third  point,  1.22  p.  m. 

Fourth  point,  2.09  p.  m. 

Fifth,  at  time  of  tapping,  2.13  p.  m. 

Points  increased  in  hardneiis  until  No.  3,  which  proved  white  at  |-inch  sqoare,  and 

even  mottled  at  l^-inches  square;  fourth  and  fifth  about  the  same. 

"Weight  of  casting,  35,000  pounds. 
Tapped  furnace  at  2.13  p.  ni. 
Cast  finished  at  2.20 ;  seven  minutes. 
Water  turned  into  arbor  at  2.13  p.  m.,  and  continued  to  flow  at  rate  stated  below. 


Tempera- 

Tempera- 

Rate of 

Date. 

Hour. 

tare  of 

ture  of 

water  per 



inflow. 

oatflow. 

minote. 

1889. 

DtgrttM. 

DtgrttM. 

QoXUma. 

March  12 

2.13  p.m. 

38 

38 

S16 

2. 25  p.  m. 

38 

64 

22.5 

2. 35  p.  m. 

38 

85 

22.5 

2.40  p.m. 

38 

85 

22.6 

3. 00  p.  m. 

38 

88 

19 

3.30  p.m. 

38 

88 

IS 

4. 00  p.  m. 

38 

100 

7.6 

4. 30  p.  m. 

38 

100 

7.5 

5. 00  p.  m. 

38 

100 

6 

5. 30  p.  m. 

38 

95 

6 

6.00  p.m. 

38 

90 

6 

7.00  p.m. 

98 

90 

6 

8. 00  p.  m. 

38 

100 

5.6 

0. 00  p.  m. 

38 

100 

5.6 

10.00  p.  m. 

38 

100 

6.6 

11.00  p.m. 

38 

100 

5.6 

12.00  mid. 

38 

100 

&6 

March  13 

1.00  a.m. 

38 

100 

6.6 

From  this  time  to  6  o'clock  p.  m.  temperature  gradually  fell  to  95<>,  with  supply 
correspondingly  reduced  tx)  3  gallons  per  minute,  at  which  time  tried  to  withdraw 
core  arbor,  but  rope  had  not  l^eri  allowed  to  burn  enough  to  free  the  arbor. 

Water  was  again  turned  ou  and  allowed  to  run  at  rate  of  1  gallon  per  minute ;  tem- 
perature of  outflow  gradually  rose  to  185°,  as  shown  by  smoke  escaping  horn,  top  of 
core. 

ifarc^  14,  1889.— Rate  of  supply  continued  at  1  gallon  until  7  a.m.,  Bfaroh  14 ;  oat- 
flow 135°.  At  this  time  supply  was  increased  until  outflow  was  reduced  to  80^  at 
9.45  a.  m.,  when  core  arbor  was  easily  ronioved.  At  1 1.45  a.  m.  water  was  put  direetly 
into  barrel  through  pipe  reaching  nearly  to  bottom.  At  first  it  was  all  turned  into 
ateam.  Rate  of  supply  at  58°  Fahr.  was  gradually  increased,  until  at  12.15  p.  m.  boil- 
ing stopped  aud  at  12.30  p.  m.  had  fallen  to  160°. 

Hate  of  supply  at  this  time  3  gallons  per  minute,  at  which  rate  it  continued  until  9.30 
ft.  m.,  Maroh  ^^  ^^^^n  temperature  outflow  had  fallen  to  80^.    Top  seotion  of  flask  ra* 
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moved  At  10  ».  m.    Water  continned  in  ooDBtantly-rednced  qaantities  aiitil9.45  a.  m., 
Maroh  16,  when  it  was  finally  shat  off,  and  two  more  sectione  of  flask  removed.    Water 
left  in  barrel  did  not  rise  above  90^  thereafter. 
Fire  in  pit  lighted  4  p.  m.  Maroh  12,  homed  nntil  7  a.  m.  March  13. 

Temperature  of  pit. 

Degraei. 

Maroh  13, 10.30  p.  m 175 

Marohl3,  7a.m 166 

March  13, 11  a.  m 135 

Marchl4,7a.m 110 

TeeU  from  Builder^  Iron  Foundrjrmachine, — Ping  from  snrplns  pis  2^  inches  square  in 
section  broke  at  35,700  pounds,  ring  from  runner  first  section  of  flask  broke  at  29,500 
pounds.  Plug  from  runner  fourth  section  of  flask  broke  at  30,000  pounds.  Two 
plugs  drilled  out  of  casting  just  above  muzzle  of  mortar  broke  at  32,000  and  30,700 
pounds. 

The  average  tenacity  of  specimens  from  muzzle  test  disk  was  31,348  pounds. 

Speoyio  gravity  and  hardness  of  speeimens  from  muesle  disk. 


Speoimen. 

Speoiflo 
gravity. 

Haidneaa. 

Tnn4>r ,.,, 

7.2406 
7.2501 
7.2472 

10.15 
1&88 
16.88 

Outflr 

Middle 

The  tension  rinss  of  this  casting  showed  but  slight  expansion  at  bore  and  contrae- 
tion  at  outer  surface. 

Fu]lreiK>rt  of  tests  from  this  casting  will  be  given  in  a  special  report,  embracing 
the  additional  test  disks  taken  in  cutting  up  the  casting. 

Thebreech  test  disk  was  cut  close  to  the  bottom  of  the  casting,  so  that  the  influence 
of  that  cooling  surface  was  felt  in  test  of  specimens,  and  this  was  particularly  ap- 
parent where  the  rim  of  the  cast-iron  pot  at  bottom  of  mold  projected  into  the  cast- 
ing.   This  has  led  tu  taking  the  breech  test  disk  from  6  to  9  inches  from  the  bottom. 
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statement  of  fahrication  of  ordnance  for  ike  service  of  the  United  States,  hy  Builders  Iron 
Foundry  at  the  Builders  Iron  Foundry  under  the  supervision  of  Capt.  A,  H.  Bussell, 
U.  S,  Army. 

[U-inoh&L.  mortar  body.    Focmdry  Ko.  78.    Seg.No.1.    Caat  April  0, 1889.    Inapeoted  Jane  0,1088.] 

CHABGB. 

Iron  u§$d. 


Grade  of  iron :  Laoea- 
boroQgh— . 

Furnaces. 

Ko.l. 

No.  2. 

No.  3. 

Total. 

• 

Ko.2 

Pounds, 
14.000 
12,000 
10,500 

3,500 

NaS 

Ko.4 

Bemelted ;    heat    76 ; 
om>4e™nAd  oMtinff  -  - 

Total 

40.000 

40,000 
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OmIm 


T.m^                             1 

No.1.      1      No.1.      1      No.! 

ToUl. 

1                     1 

ToUl 

"•"• 

1         '*''^1 

BeoarA  of  cailjiv. 


flradApillau2.4G>. 

dsIi1d|.  T.19  bonn. 
ulon,  1|  bonn. 
*t  11.M  p.  n 


utiDfL  t\  mlnqtM. 


WntiTHJiut  off  April 
Cars  l»nvl  remored  at  <M 
Wiwr  euterwl  eqi     


'T  ImfpilKrly  >3  booi*. 


iiiDte,  104  nllou. ' 
ar  anUrlDf  mm,  U° 
■r  IutIdr  gnu  in  00 


CORK-BARREL.                                                           1 

Ha. 

ItaSTM.. 

Hn. 

D^ 

™. 

Hr. 

D.^™. 

En. 

D.«««. 

inn 

,^ 

m 

^1 

i» 

1 

10 

3D 

alt 

m 

.ti 

ir« 

s 

" 

ILO 

W 

IIU 

«8 

ffW 

COKE 

BARREL  REMOVKD, 

W 



8S|{       is'       14.BI       IM) 

,..«    «  1 

M 

IS.  a 

"' 

'^I 

3.  el     M 

w 

«3npply  radiicwl  to  V\  o^lloiu. 
bSnppIr  rednoed  to  i\  riiIIuiu. 
>  Hnpply  rednoed  to  Bj  galloD*. 
tf  Sappl;  radooad  to  3  Ballann. 
fSnppljr  reduced  Is  21  kiIIou. 
/Snpplr  redneed  to  2|  lallooi. 
f T>l«r  Rhttt  oS;  Hbor  nmovad. 


ASapply  dinctlf  to  bi 

i  .Soppl;  redaoed  to  It  (tallou  par  Bi>nl& 
IRnpplr  reduood  toZl  JEBllmu  pariniiiato. 
1  Supply  redaoed  1*  lA  oUdiu  pec  mtoatK 
ISi^lyMdBe*dtolgMlaup*r~' — " 


SEPOfiT  OF  THE' CHIEF  OF  OBDNANCE. 

UECHAMICaL  TEST3. 
Spta/le  gratUtt  and  hardiusi. 


Specimen. 

B.rt.™. 

DtntHj. 

13  U  B.  T  R.  U 

1<LH 
10.  M 

IZ 

"Ki*"" 

Dlwaeterof     ■*™  "' 1  Breiklng 

.peclmen.       ,«^^_   j    welgLl. 

Tenaotty. 

»MaTR.MT3l 

"mm 

Ll-JB 

;i2» 

.129 

Sj.in.    '    Poundt.        Potiiub. 

1  :       20, 020  '      w,  (30 
1         31^060        ai.ooo 

1            82,  KtU          39,810 
1              33, 080           33.  DM 
1'         32.010  1        31.010 
1  i         32,M0  '        32,640 

12UK.TBSBT3 

1 

iDDerrlng. 

O.iler  rine. 

1 
■5 

1 

•s 

1 

1 

i 

'II 

=23" 

■s 

1 

■3 

i 

I 

! 

j 

it 
II 

1 

Breecb^ 

Before   ont- 

Differmco 
Mem..... 

MuEile: 

Before  eut- 

ting 

After  cDttiuR 

DIIRireDce 

Mem 

tncha. 
13.0318 

1X0380 

/mAm. 

/V,™.. 

^..0010 

0.000123 

3,100 

.OSTi 

12.0006  ;n.(»2B 

—  r— 

3.0OO 

.OMS 

tnetlOD  of  tbe  oatar  rli 


le.  ibow  u  exp 
(bemeWueu 


BnriMueut>  af  [enslan  rlnaii.  vtille  IndlwUng  no  oon- 
be  luaer  rings  end  ■  diSeranw  of  teiulOD  In  the  <!•■ 
Dd  near  the  eiteitoi'. 
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Appendix  E. 

of  fahricatUm  of  ordnamee  hjf  BuilAen?  Iron  Fommdrgt  fi  Ae  IMlitr^  Jrm 

Foundry, 

f IS-ineh  B. L. K. morter.    Fomkby  No.  71.    B«c.H«.S.] 

CH^BGE. 

Iron  Mted. 


Grade  of  iron:  Lanes- 
boroaj^ 


Kal. 


Ko.2. 


Na2 

Na4 

N0.4J 

No.3.aofl 

Bemelted,  trial  cylinder 
beat  74  and  heat  78,31. 


Total 


Potmdg. 
20.000 
1.000 
4.000 


9,000 


43,000 


KO.S. 


TotaL 


Coal  eonaumed. 


Famaoea. 

No.  1. 

No.  2. 

NO.S. 

TotaL 

Heltine 

• 

Pnaion  ............. r.- 

Total 

14.500 

14,500 

RECORD  OF  CASTINa. 


naoes  fired  May  18,  at  2.45  a.  m. 

tal  down,  at  10  a.  m. 

le  of  melting,  7.15  hours. 

ae  in  fnsion,  4.43  hoars. 

3  cast,  at  2.44  p.  m. 

le  occupied  in  casting,  7  minutes. 

nperature  of  water  entering  core>bar- 

Bl,  64  degrees. 

nperature  of  water  leaving  core-bar- 

01,110  degrees. 

/O  of  water  per  minute,  15  gallons. 

e  kindled  in  pit,  3  p.  m. 

e  in  pit  went  out  May  19, 9  a.  m. 

nperature  of  pit  in  24  hours,  200  de- 

roes* 


Temperature  of  pit  in  48  hours,  150  de- 
grees. 

Fire  in  pit  burned,  18  hoars 

Water  shut  off  May  19,  at  9.30  a.  m. 

Core-barrel  removed,  at  9.45  a.  m. 

Water  entered  gun,  at  12.30  p.  m. 

Rate  of  water  per  minute,  11  ^alloiis. 

Temperature  of  water  entering  gao,  64 
degrees. 

Temperature  of  water  leaving  gun  in  10 
minutes,  90  degrees. 

Total  time  in  cooling  gun,  58  honis. 

Total  time  to  shutting  off  water,  66  boon. 
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COOLUrO  lABLBS. 


CORX-BABBEL. 

IUm.|l>e||L 

-     -      -               - 

D^C. 

Bn. 

IVp. 

H.|..„ 

H«. 

D«B«- 

B». 

Dec 

t.ll  '      M 

„ 

14 

W 

COBE-BAREKL  BEMOVBD 

1 
1 

D.)»- 

H«.JDei!.,'  Hr-. 

n«..  h™. 

DeSB.    Hn. 

D,,.. 

E». 

- 

DW. 

Pit 

■m 

KU 

BaM  of  llOv  throngh  bi 


It  ■*  11  ^Uloni  par  mlnatv. 


Appendix  F. 


[IZ-inch  B.  L.  R.  naTUT.    Faundr;  Bo.  M ;  Bsi.Kd.S.] 
CHABGB. 
Inn  ateO, 


"""t^^."^- 

Mo.  1. 

Fnn. 
Ko.t. 

.«. 

No.1. 

TotoL 

39.200 
1,»0 

Reunited,  liMuV«,T8,  St 

15.120 

iI,UO 

4..M0     j 

;                        ru™«».    . 

1      !ro.'l.      ]      No.  S.      ]      Ho.!. 

Tot^ 

KriUpg 1 !          10.000 

1«.0M 
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RECORD  or  CASTUfa. 


May  Sd,  at  4  m.  m. 
13.30  p.  m. 
:,  8.30  boan. 
4  bunn. 
a  I.,  in. 

D  caxtiiif;!  7  minntea. 
water  entering  oore-bar- 

wator  leaving  coi«-bar- 

er  miiiDte,  15  gallons. 


Fire  kindled  in  pit,  5  p.  m. 
Fire  iu  pit  went  out,  Hay  29,  II  a.  m. 
Fire  in  pit  bnrneil,  18  lioura. 
Water  abut  off,  May  39.  at  2.40  p.  m. 
Cot«- barrel  reraoTcd,  at  3.40  p.  m. 
Water  entered  gnn,  at  4.40  p.  Dt. 
Rate  of  water  per  minute,  IS  gallona. 
Temperature   of  water  entering  gnn,  6S 


ToCS7i 


□  cooling  gnn,  &2  boon. 


COHE-BAKEEL. 

De|i..Hn.  iDug*. 

Bn.  Dw-    Hn.   Df. 

Hn. 

^ 

.»]=«. 

1           I 

„!  ., 

J  . 

'   ■ 

COKE-BABRBL  REU07ED. 

D"K». 

n™. 

D.K.. 

Hn. 

dn^ 

Hr. 

D.g«. 

On. 

D.PI. 

Hn. 

D«0. 

m 

HI 

in 

nn 

■^ 

4t 

la 

M 

118 

41 

M 

11 

W 

47 

'" 

W 

71 

t  WaUr  tunwd  lota  bore. 


APPEnSIX  O. 


Foundrg. 
1 12-lDch  B.  L.  R.  mortar.    Fousdiy  No.  81.    Bcs.  No. «.] 


t  rt«  B<itUtr^  /tva 


Jnmuwl. 

Fnniacei. 

Ko.1. 

Ko.!. 

No.  3. 

Total. 

34.000 

iz 

•.000 

1.000 

Sliii.he.t88.Ko.3l 

rklrk,r(>niiilt«d.hw 

41,000 
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Statement  of  fahricatum  of  ordnance  by  Buildert^  Iron  Foundry,  at  the  Buildert^  Iron 

Foundry — Cod  tinned. 


CHA  RGE—ContiDued. 

Coal  eonmmed. 

• 

Fornaoes. 

Total 

No.  1. 

No.  2. 

No.  3. 

Melting ^. 

FnAion 

Total 

17,250 

17.250 

KECORD  OF  CASTING. 

Furnaces  fired,  June  11,  1889,  at  4  a.  m. 

Metal  dowDf  at  11.40.  a.  m. 

Time  of  melting,  seven  hours  and  forty  minntes. 

Time  in  fusion,  four  hours  and  thirty  minutes. 

Gun  cast,  at  4.11  p.  m. 

Time  occupied  in  casting,  six  and  two-thirds  minntes. 

Temperature  of  water  entering  core-barrel,  72  degrees. 

Temperature  of  water  leaving  core-barrel,  99  degrees. 

Rate  of  water  per  minute,  15  gallons. 

Fire  kindled  in  pit,  4.30  p.  m. 

Fire  in  pit  went  out,  June  12, 1889,  8  a.  m. 

Fire  in  pit  burned  fifteen  hours  and  thirty  minutes. 

Water  shnt  off,  June  12,  1889.  at  11.30  a.  m. 

Core-barrel  removed,  at  11.:^  a.  m. 

Water  entered  gun,  at  1.30  p.  m. 

Rate  of  water  per  minute,  15  gallona 

Temperature  of  water  entering  gun,  72  degrees. 

Temperature  of  water  leaving  gun  in  twenty  minutes,  180  degrees. 

Total  time  in  cooling  gun,  fi^y-one  hours. 

Total  time  to  shutting  off  water,  sixty-three  hours. 


COOLING  TABLES. 


CORE-BAKHKL. 

Hrs. 

Degs. 

Hrs. 

1 

5 

Degs. 

Hrs. 
0 

Degs. 

1 

Hrs. 

Degs. 

Hrs. 
17 

Degs. 

Hrs. 

Degs. 

1 

00 

05 

03 

!       .3 

80 

85 

20 

2 

07 

6 

04 

10 

04         14 

87 

18 

8H 

21     180 

3 

06 

7 

04 

11 

02         15 

86 

10 

85 

'      22     160 

4 

05 

8 

1 

03 

12        00 

1 

16 

1 

85 

1            i 
1 

1 

( 

COBE-BARREL  REMOV 

ED. 

• 

Hrs. 

Degs. 

1 
Hra. 

Degs. 

Hrs. 

Degs. 

1 
Hrs. 

Degs. 

Hrs. 

Degs. 

Hrs. 

Degs. 

23 

143 

30 

105  1 

37  1      05 

44 

80 

51 

72 

58 

72 

24 

135 

31 

105 

38 

05 

45 

78 

52 

72 

60 

72 

25 

128 

32 

103 

30 

00 

46 

76  : 

53 

72 

60 

72 

26 

12U 

33 

102 

40 

80  , 

47 

75 

54 

72 

61 

72 

27 

115 

34 

102 

41 

86  ! 

48 

74 

55 

i      72 

62 

72 

28 

112 

35 

100 

42 

84   ;      40 

74  i 

56 

1      72 

63 

72 

SO 

100 

36 

100 

1 

43  1      82         50 

1            ' 

73 

67 

!      72 
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APPENDIX  H. 

bv  Builder: 

rtu.    roDDdtjiro.K,R(K.  Vo-S.] 
CHA.&OX. 


rnn»o».                             [ 

borougW 

Hfl.1. 

Mai. 

MO.S.      1     TotaL     1 

1«M 

^^■■■■T""Z 

lUM 

Toul 

UBM 

Coalttimintd. 

FoniMM.                              1 

No.l. 

No.  2. 

Ho.l 

ToUL 

ITtW 

17J» 

RECORD  OF  CASTIHO. 


M  6r«dJaQeS0,  lB89,nt3.30ft.m. 
own  at  11.00  a.  m. 
'  meltiog,  Mveu  aod  a  half  hours. 
I  faaioii,  BIX  boon  and  eleven  min- 

it  at  5.19  p.  Di. 

icupied  ill  casting, minntee. 

'ature  of  water  entering  core-har- 


Water  ahnt  off  Jane  HI,  at  iM  p.  m. 
I  Water  entered  finn  at  5.16  p.  m. 
!._._  _*  — '-- per  minnto,  iSgalloni. 


Kale  of  V 
Tempeiatnn 

Total  time  i 


of  water  entering  gun,  T2 
a  cooling  gun,  WTeo(7-tw« 


COOUNO  TABLES. 
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Cm^mtsIHw  amKh;  tabtti. 

Qomtity  ofireCLr  raised  80°  *»b.,  (a  «acb  lionr. 


UrbMljf 


1,  on.  6 

ncs 

1171  s 


BalUml.    ■ 
MU.O  > 


810, 0 

«A2.I 


K)2.E 
217.  S 


aWtigblat  chftritfl  27taDBi  wetKhtarcuilnj:  uirtmci 
ft  Weight  of  GluirHaHiOIMponDd*:  weight  or  inxilD;:  3t 
fT<lSitarchaTK«M,MOpoandii|  welsnt or ^■iirliDi:  X 
4 Valiht  of  abire*  4I,0M  poiiDila ;  welebt  "f  i-jftiTiK  '•' 
(WaUhtof  cbar|i»tl,SMpaaiidi;  miBbt-iif  i':i»tii]i!  3 
/Wab|htDfohuvB<l.MIOpoaBdS{  waight  r>f  oii/.ilut:  :i< 

IVd)lhtDfchlTK*41,9Mpoandi<.    weight  of  nioilnt;  3( 
Con  ■rborrvmoTed. 
(  W%Ut  aBt  trTliifi  to  miKiTe  arbor^  iteam  fuimed  In  i 
k  Water  ott:  core  arbor  remoTed. 
I  Tat«f  (OTDMlim,  tlowljM  fltit;  cMApe&laatoam', 
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Comparative  cooling  tables — ContiDned. 


• 

B 

1 

e 

& 

o 

m 

58 
59 
60 
61 
63 
63 
64 
65 
66 
1  67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

Quantity  of  water  raised  fXfi  Fah.,  in  each  hour. 

M.  L.  mor- 
tar body 
(Report 
chief  of 
Ordnance,  : 
188S.  p.  196.) 
a 

R  L.  mor- 
tar body 
(Report 
chief  of 
Onlnatice, 
1886,  p.  323). 
a 

GaUoM. 
05 
00 
85 
80 
80 
95 
90 
70 
65 
55 
45 
85 
30 

Experi- 
mental cast-, 
iuf(forB.  L. 
mortar   > 

body. 
March  12,  ; 
1889.6     1 
1 

Mortar 

bwlv  No.  1 

April  6, 

1880.  c 

GaUoru. 
302.0 
297.0  ' 
292.0 
260.0 
247.0 
231. 0 
220.0 
209.0 
lO-.^.  0 
192.0 
16<).  0 
110.  0 
97.0 

7a  0 

71.0 
6G.0 
6:10 
59.0 
57.0 
65.0 
53.0 
51.0 
40.0 
49.0 
40.0 
48.0 
48.0 
47.0 
45.0 
43.0 
41.0 
40.0 
40.0 
39.0 
38.0 

Cast-iron 

bodvNo.2. 

Miy  18, 

1889, 12-iiich 

a  L.  K., 

mortar,  d 

1 

Cast-iron  . 
body  No.  3, 
12-inch  B. 
L.  K.,  mor-  > 
tar,  May 
28.18<i0.  • 

Caat-iron 
body  No.  4, 
12-inch  B. 
L.  K..  mor- 
tar, June 
11, 1889.  / 

Caat-iron 
body  No.  5, 
12.inch  B. 
L*.  K.,  mor- 
tar, June 
20,1889.^. 

Gallons. 

157.5 

150.0 

135.0 

105.0 

90.0 

82.5 

75.0 

67.6 

6ao 

60.0 
60.0 
52.5 
45l0 

Gattont. 
44 
38 
34 
33 
30 
28 
28 
26 
24 
24 
22 
18 
16 

1 

GaUoM.    • 

210  1 

210 

210 

210  ' 

210 

210 

210 

180 

150 

60 

36 

36 

36 

30 

36 

36 

36 

36 

36 

36 

36 

30 

36 

:m 

36 
36 
30 
36 
36 

:i6 

36 
36 
36 
36 

Gallons. 
11. h 
71.0 
60.0 
66.0 
66.0 
66.0 
60.0 
66.0 
66.0 

Oallont. 

1 

Gallons, 
1 

1 



j 

*•••""••"•"* 

••.•••...... 

16                           30 
16          1                 30 
16                           30 

30.0 

15.0 

16 
16 
16 
16 
16 
16 
16 
14 
12 
10 

30 
30 
30 

:{0 

30 
25 
20 
20 
20 
20 
20 
20 
20 
20 

■   ■••■•■••••a* 

1 

' 

1 

1 

1 



1        

**■**■  *■••"■ 

1 

......      .•-..••     ...-•.     .•..«. 



a  Weuht  of  charge  27  tons ;  weif(bt  of  casting  unknown. 
b  Weight  of  charge  40.000  pounds ;  woight  of  casting  35,000  pounds. 
e  Weight  of  charge  40,000  pounds ;  weight  of  casting  35.000  ponnda. 
d  Weight  of  charge  43,(>00  pounds :  weight  of  casting  37.000  fiounda. 
e  Weight  of  charge  41..'f80  pounds ;  weieht  of  casting  36  (NK)  ponnda. 
/  Weight  of  charge  41.000  pounds :  weight  of  casting  36.000  pounds. 
g  Weight  of  charge  41.500  pounds ;  weight  of  casting  36.000  pounds. 


Appendix  17. 


SHRIITKAGES,  RESISTANCE,  ETC.,   OF  l^-TNCH  B.   L.  RIFLED  MORTAR, 

CAST-IRON,  HOOPED  WITH  STEEL. 

[Type mortar;  model,  1886;  weight,  14.25  tone.] 

(1  plate.) 

The  following  computations  are  based  primarily  upon  a  valae  for 
the  modnlas  of  elasticity  of  the  cast-iron  18,000,000  and  of  the  steel 
30,000,000  pounds ;  also  upon  the  supposition  that  the  initial  tension 
of  the  cast-iron  body  (hollow  casting)  may  be  neglected  in  estimating 
the  effect  to  be  produced  by  the  shrinkages.  The  modulus  of  the  steel 
may  be  considered  fixed  with  sufiScient  accuracy,  and  probably  also  that 
of  the  cast-iron ;  yet  it  is  possible  that  it  may  be  found  expedient  to 
modify  the  latter,  and  consequently  the  shrinkages  as  the  work  of  manu- 
facture of  the  mortars  progresses.  This  will  l^  determined  by  careful 
observation  of  the  effect  produced  by  the  shrinkages,  especially  the  first, 
in  compressing  the  bore. 

In  general  2  supposing  the  first  shrinkage  to  have  been  accurately 
applied,  if  the  measured  compression  of  bore  is  greater  than  the  antici- 
pated it  will  indicate  that  the  value  18,000,000  is  too  high,  and  the  re- 
verse if  the  measured  compression  is  less  than  the  anticipated.  If  it 
be  found  after  the  first  shrinkage  in  any  mortar  that  the  measured  com- 
pression of  bore  is  more  than  O/'OOl,  from  carefully  made  average 
measurements,  greater  than  the  anticipated,  then  a  correction  must  be 
applied  to  the  second  shrinkage,  as  hereinafter  indicated.  If,  however, 
the  compression  of  bore  from  first  shrinkage  is  less  than  the  anticipated 
no  correction  of  the  second  shrinkage  will  be  made,  since  the  values  here 
given  will  not  admit  of  a  material  increase.  Care  should  be  taken  in 
turning  for  the  first  shrinkage  not  to  fall  below  the  minimum  diameter 
allowed. 

Probably  the  permissible  adjustment  of  the  second  shrinkage  will  obvi- 
ate any  recast  of  the  first  shrinkages  as  now  given  because  of  the  possible 
inadequacy  of  the  value  adopt^  for  the  modulus  of  cast-iron;  at  all 
events  no  such  recast  will  be  made  unless  it  shall  be  found  from  the 
average  result  obtained  with  the  first  five  mortars  that  the  value 
18,000,000  is  materially  erroneous.  In  this  connection  the  apparent 
modulus  of  the  iron  as  determined  by  the  tests  of  long  specimens  (ten- 
sion and  compression)  at  Watertown  Arsenal  should  also  be  observed 
for  comparison. 

The  effect  of  initial  tension  in  the  casting  should  not  be  apparent 
until  the  second  shrinkage  is  applied,  since  presumably  this  initial  com- 
pression of  bore  added  to  the  compression  induced  by  .the  first  shrinkage 
will  not  cause  the  elastic  limit  of  the  metal  under  compression  to  be  ex- 
ceeded.   Thus  we  assume  that  the  metal  at  the  bore  may  be  compress^ed 
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to  a  working  limit  p^  =  22,400  pounds  per  square  inch.  Now,  the  greatest 
compression  due  to  the  first  shrinkage  is  in  the  powder  chamber,  where, 
approximately,  it  will  be  11,500  pounds  (5.174  tons),  and  the  initial  com- 
pression of  casting  added  to  this  may  be  also  about  the  same  in  amount 
without  passing  the  designated  working  limit.  Under  such  a  case  as 
this,  in  coming  to  apply  the  second  shrinkage^  which  as  computed  would 
ndd  about  9,600  pounds  (4.3  tons)  to  the  value  of  po,  making  it,  say, 
33,000  pounds  in  all,  we  should  expect  the  second  shrinkage  to  produce 
a  considerably  greater  effect  than  anticipated,  owing  lo  the  reduced  re- 
sistance of  the  cast-iron  to  compression  under  a  load  so  much  exceeding 
what  appears  from  the  free  test  to  be  a  proper  (maxirjum)  working 
limit,  viz,  22,400  pounds. 

Experience  is  needed  in  this  connection,  and  whether  the  second 
shrinkage  should  be  reduced  for  a  castiug  known  to  have  a  high  initial 
tension  or  whether  both  shrinkages  should  be  modified  can  only  be 
determined  by  definite  observation  of  the  measured  initial  tension  of 
the  castings  in  comparison  with  the  observed  effect  of  the  shrinkages. 
It  is  considered  highly  probable  that  the  overcompression  in  the  case 
cited  above  might  not  be  so  great  as  the  figures  given  would  indicate, 
because  the  metal  in  shape  of  a  cylinder  probably  has  a  higher  elastic 
resistance  than  in  a  free  specimen,  gaining  by  reason  of  the  presence 
of  some  of  the  conditions  of  cubic  compression  in  the  cylinder  shniie. 
Therefore,  before  applying  any  modification  to  the  present  shrinkages 
on  this  account,  it  will  be  necessary  to  observe  their  effect  upon  cast- 
iron  bodies  of  which  the  initial  tension  is  known,  and  obtain  a  measure 
of  the  modifications,  if  any,  to  be  made  by  averaging  results  from 
several  examples. 

Pending  the  acquirement  of  this  knowledge,  however,  it  would  ap- 
pear best  on  the  whole  to  adopt  an  initial  tension  of  about  7,000  pounds 
as  a  suitable  value,  placing  the  limits  at  6,000  to  8,000  pounds,  to  which 
it  would  be  desirable  to  conform  in  their  manufieu^ture. 

The  computations  for  shrinkages,  etc.,  are  made  by  sections  of  the 
mortar  for  parts  of  similar  dimensions,  the  intersecting  plane  for  each 
section  being  indicated  by  its  trace  on  the  drawing.  The  chamber  sec- 
tion is  considered  first,  and  to  preserve  uniformity  of  shrinkages  those 
of  the  remaining  sections  are  as  far  as  practicable  made  the  same. 

The  values  taken  to  represent  the  physical  qualities  of  the  metal, 
which  as  regards  the  values  of  po  and  0  are  not  to  be  exceeded,  are  as 
follows: 


Cast-iron  hody. 

0o=6.5  tons  (14,560  ponnds). 
Po-lO.O  tons  (22,400  pounds). 
Eo=y036  tons  (1H,000,000  ponnds), 


Steel  hoope, 

d,=22.32  tons  (50,000  poands). 

9s  :=  20.09  tons  (45,000  poands). 

E,=Et=:  13,393  tons  (30,000,000  poondA). 


The  following  table  includes  the  principal  formulas  to  be  applied  in 
the  computations,  classified  for  each  section  taken.  These  have  been 
reduced  from  those  given  in  notes  on  the  construction  of  Ordnance  No. 
35,  by  substituting  the  fixed  values  of  the  radii  and  also  the  values  of 
the  stated  moduli  for  cast-iron  and  steel.  They  will  permit  the  sub- 
stitution of  any  suitable  values  for  p  and  6. 
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IS-indk  B,  L.  mwrtar, — Formulas  reduced  ;  having  aubttituted  values  of  radii  and  mod- 
uli of  elasUoitjf, 


Seotion  I.— Broeob-reoesa. 

Section  IL 

Equal  ion  A  nnm- 

bered. 

Single  hooptnic. 

Doable  booping. 

Powder  cbftmber. 

C  P.(')= 
00)^P,(»)= 

C  P.(')= 

(0.12720)0,. 

(0.12720)  0t. 

(0.12404)  0,. 

(9.12494)  01+ (0.03600)  Pt. 

(0.12404)  0,+ (0.03600)  Pt. 

(0.71674)  «,+ (0.12946)  P,. 

(0.71674)  00+ (0.12045)  P,. 

(0.76053)  00+ (0.143G8)P|. 

C  P«=t.  Pi= 

(33)  ]  pi=l.  p.= 

(        t.l.  = 

(0.63403)  p,. 

(0.63403)  p,. 

(0.00835)  p». 

(0.20728)  Po. 

(0.03043)  Po. 

(8.84221.) 

(8.66536) 

(34)    P',= 

(0.58720)  po. 

(0.58720)  Po- 

(0.62585)  Po* 

(D)    PuL 

(0.78001)00+ (0.10362)  P'|. 

(0.82304)  00+ (0.23575)  P',. 

(0.83076)00+ (0.21301)  P',. 

(39).  P^irr 

(6.85488)  Pi'. 

(6.86488)  P',-  (0.78518)  P't. 

(6.83797)  P.'— (6.78518)  P',. 
(6.H1018)  P't. 

(6.82032)  P't. 

(0.06071)  p',. 
(3.14512)  ii. 

(0-05270)  P'l. 

•        P",r= 

(3.16203)  6,. 
(6.46012)  P"i  or  P'l. 

(l2)AlU-^Rf.= 

(6.60768)  P'|. 

(6.60768)  P"i  or  P',. 

Xqnations  nnm* 
bered. 

Section  IIL 

Between  powder  cbamber  and  tmn- 
nion  hoope. 

Section  IV. 
Tmnnion  boop. 

CPt(»)- 
(30)^P,(')  = 

I  I»5=t.  Pl= 

(33)Jp,=l.iH--= 

'(SI  1^'  " 

(39).  P*t= 
*    l»"i= 
(12)dRo-}-Ro= 

(0.12720)  0t. 

(0.12404)  0i+(O.O3899)  Pt. 

(0.7751 6)00+ (0.14527)  P|. 

(0.63403)  p,. 

(0.00050)  Po. 

(8.64143) 

(0.620C0)  Po. 

(9.84150)  0o+(O.2117O)  P',. 

(6.83025)  P',— (6.78618)  P  ,. 

(6.81H11)  P',. 

(0.05106)  p',. 

(3.16375)  (, 

(6.46668)  P",  orP',. 

(0.10034)  0t. 

(0.12401)  01 +(0.08699)  Pt. 

(9.77516)  00+ (0.14527)  Pi. 

(9.66G67)  pi. 

(9.02748)  Po. 

(8.69415) 

(9.62989)  Po. 

(9.84516)  00-f  (0.21527)  PS. 

(6.M6.i5)  P',— (6.78615)  P't. 

(6.705:M)  P't 

(0.05106)  p'l 

(3.16375)  6x. 

(6.46508)  P",  or  P'l. 

Bquationn  nam- 
bered. 


Section  y. 
Doable  booping,  cbaee. 


(30) 


(33) 

(84) 
ID) 


(  P3(')  = 
<Pl(»)  = 

(  Po(»)= 

iPt=^Pl= 
P,^.l.^= 


Po= 


w\^ 


(39). 

♦    P",= 
(12)AR•-^R•= 


(9.07880)  H 

(0.12404)  0i+(O.O36OO)  Pt. 

(0.77655)  00+ (0.14567)  Pj. 

(0.60800)  p|. 

(8.98408)  Po. 

(8.50307) 

(9.^«7)  Po. 

(9.89958)  0o+(O.2O87O)  P'l. 

(6.83583)  P',— (6.78518)  Pv 

(6.89020)  P't. 

(0.05065)  p',. 

(3  16417)  0,. 

(6.46410)  P"iorP'i. 


Section  VI. 
Single  hooping,  chane. 


(0.19090)  01. 

(0.77665)  0rf  (0.14567)  P,. 

(8.84797)  Po. 

(0.63087)  Po. 

(0.82160)  00+ (0.19072)  P',. 

(6.77788)  P',. 


(6.46410)  P",  or  P',. 


Kom.— Tbe  bracket«>d  flgareA  represent  logaritbnia. 

Bqnatione  (30)  give  the  possible  maximom  yalnes  of  the  pressures  to  which  the  system,  considered  for 
the  state  of  action  alone,  might  be  sut^Jected.  They  contain  no  condition  for  Hafttty  of  system  at  rest 
and  may  not  be  adopted  at  once.  The  values  deduced  from  them  aro  especially  useful  for  reference 
and  may  nut  be  exceeded. 

Equation  (83)  gives  the  variations  of  pressures  at  the  contact  surfaces  corresponding  to  a  given  vari- 
ation of  the  pressure  in  the  bore  of  gun. 

Equation  (34)  gives  the  limiting  value  of  the  pressure  to  which  the  ext4«rfoi  of  tho  tube  may  be  sub- 
jected, taking  po  ^QaI  the  limit  of  compression  of  the  metal.  This  equation  also  ^ives  tho  value  of 
pressure  on  exterior  of  tube  or  the  increment  of  that  pressure  oorre^onding  to  any  assumed  value  for 
Po  or  an  increment  of  pM,  within  limits. 

Equation  (D)  gives  the  value  of  tho  resistance  of  the  gun  corresponding  to  tho  limit  of  taneential 
extension,  system  in  action,  and  the  amount  of  taneential  comprestiion.svHtcm  at  rest,  duo  to  the  press- 
ure P'l.  hence  involves  safety  of  gun  for  the  twoextreroe  states,  etc.,  of  tho  svsiera. 

Bqoations  (44)  give  the  relative  values  of  the  shrinkages. 

Equation  (89).  has  been  combined  with  (44)  in  tho  reduced  forms  civen  for  44. 

Equation  (30).  will  be  used  to  compute  a4\justments  of  second  shrinkages  if  necessar>'.  It  enables 
the  deduction  of  the  pressure  at  the  second  contact  surface  (*orre8i>ouding  to  an  increment  of  pressure 
at  theilrst  contact  surfisce.  This  is  an  inversion  of  its  true  form  which  signifies  the  variation  of  press- 
ore  at  the  flrat  contact  surfMse  corresponding  to  a  given  pressure  or  variation  of  pressure  at  the  sec- 
end  eontact  aarfsce. 

•P"i  is  Ibo  pressure  on  exterior  of  tube  due  to  the  first  shrinkajie.  It  is  derived  from  the  first  of 
eqoalioDa  (44),  by  making  P',=0.  solving  with  respect  to  P'l  and  calling  this  P",.  The  same  U  «x.. 
pressed  by  the  symbol  F,  pace  86,  note  85. 


OiMH 


Equation  (12)  gives  the  relative  value  of  tho  tingentiuV  comproaaVou.  ol  \»t«».   TVs*  cau%\»oX.  <»^S^- 
Bui  of  the  teeond  term  is  common  for  P"i  aod  P'l,  ^rat  and  aecoiid  WtaViiVM||,«%. 
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The  sbrinkages  will  be  arranged  to  follow  closely  those  used  in  the 
constrnction  of  the  experimental  12-inch  B.  L.  mortar,  model  1886,  re- 
ported page  253,  Kcport  of  the  Chief  of  Ordnance,  U.  8.  Army,  1887. 
It  will  be  understood  that  this  is  entirely  admissable,  as  there  is  a  con- 
siderable range  in  the  values  which  might  be  deduced  or  assigned  for 
shrinkages  *  and  in  the  light  of  experience  no  more  suitable  values  can 
at  present  be  assigned.  The  conditions  of  constrnction  are  explained 
in  what  follows : 

Section  II. — powder  chamber. 

Do=12.4: ;         Di=31.5 ;         D2=3G.25 ;         D3=41.75. 

Substituting  the  0  values  in  (30),  we  obtain : 

P2=2.C93 ;         Pi =5.900 ;         Po= 12.040  tons, 

and  with  a>=IO  in  (34) :  P'i=4.225  tons. 

We  shall  now  assume  the  shrinkages:  ^i=0.0015  and  ^2=0.00135, 
whence  S,=0''.047  and  S2=0".0489.  Solving  equations  (44)  with  re- 
spect to  P'2  Jind  P'l,  respectively. 

P'2=(3.18082)  ^^2.047  tons. 

Pi'=(3.1G203)  sPi+(9.94721)  P'2=2.17S+ 1.813=3.991  tons. 

The  latter  of  which  when  compareil  with  the  limiting  valne  4.225,  is  seen 
to  be  quite  safe.  Then  substituting  ^o=G.5  and  P'i=3.991  iu  (D)  we 
obtain : 

Po=(9.8397G)  l9o+(0.21391)  P'i=4.494+6.531 =11.025  tons. 

Then  follow : 

Pi=P',-p2=P'i+  1  Po=3.001+1.183=5.174tons. 
P2=P'2-p2=P'2+tl  Po=2.047 +0.51 =2.557  tons." 

Which  when  compared  with  the  maximum  values  from  (30)  are  seen  to 
be  quite  safe.  It  will  be  remarked  that  the  value  Po= 11.025  tons  does 
not  take  into  consideration  the  initial  tension  of  the  casting.  If  that 
be  considered  we  should  use  an  increased  value  for  V\  in  equation  (D). 
Thus,  suppose  the  initial  tension  at  bore  to  be  7,000  pounds,  or  3.1  tons, 
then  from  (34). 

Increment  of  P/=(9.62585)  3.1=1.31  tons, 

and  for  substitution  in  (D)  we  will  have :  T>,' =3.991  + 1.31  =5.301  tons; 
whence  Po=  4.494  +  8.075  =  13.169  tons,   or  the  resistance  is  29,500 

*  The  mortar  presents  one  of  those  cases  (which  also  occur  in  guns  made  wholly  of 
steel  wherein  the  thickness  of  the  tube  in  calibers  is  relatively  small  io  comparison 
with  the  combined  thickness  of  the  cylindei-s  which  encompass  it),  iu  wbioh  to  state 
generally  the  resistance  of  the  inner  cylinder  (or  tnlM»)  to  compression,  is  less  than  the 
combined  exterior  cylinders  conld  fairly  exert.  This  is  expressed  by  tlie  relation  Pi  + 
pi=Pi — 1  Po  >  P'l  Iroin  equation  (;{4),  in  which  Pj  and  Po  are  taken  from  equations 
(30).  Whcu  this  condition  occurs  the  way  isopen  to  aconsidcrable  latitnde  in  the  ad- 
justment of  shrinkage  values,  whilst  retainin;;asin<;Ic  value  for  Po  to  be  derived  from 
equation  (D).  It  follows,  us  a  consequence,  however,  that  this  valne  of  Po  isleaa  lliaa 
the  value  £rat  derived  from  equations  (,*30). 
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poands  per  sqaare  inch,  and  the  total  of  po  or  tbe  apparent  tangential 
compression  of  bore,  becon^es  12.55  tons,  nearly. 

Compression  of  bore  due  to  shrinkage. 

First  shrinkage : 

P,''=  (3.16203)  9>i= 2.178  tons,  relative. 

4^=(6.469 12)  Pi''=0.00064150,  which  x  Do  =  0.''00795 
absolate,  which  corresponds  to  the  partial  valae  po  =  5.156  tons. 


Second  shrinkage: 

Pi'= 3.991  tons,  relative. 

=  (6.46912)  Pi'=  0.0011754  J  which  x  Do=0."01457 


JRo 


Ro 
absolute,  which  corresponds  to  the  value  pb=  9.446  tons. 

In  order  to  readily  determine  a  new  value  for  the  second  shrinkage  in 
case  the  first  docs  not  produce  the  compression  of  bore  anticipated,  or 
considered  desirable,  within  reasonable  limits,  we  may  deduce  an  equa- 
tion expressing  the  value  of  ^  directly  in  terms  of  the  compression  of 
bore  to  be  produced  by  it,  or  in  terms  of  the  increase  of  such  com- 
pression which  it  is  desired  the  second  shrinkage  shall  produce,  as  fol- 
lows: 

In  equation  (34),  if  we  place  pft=Bot,  and  write  pi'  for  P/,  we  have 
p/=(9.62o85)  Eot,  iu  which  p/  represents  the  pressure,  or  rather  the 
increment  of  pressure,  needed  on  exterior  of  tube  to  produce  at  the  bore 
the  increment  of  tangential  compression  represented  by  the  relative 
value  t. 

Equation  (39)a  gives  Pj'  in  terms  of  this  p/,  and  the  second  of  (44) 
gives  q}2  in  terms  of  P2^    These  two  equations  are : 

P2'=  (0.05279)pi'  and  ^=(6.81918)Pa'. 

To  generalise,  resume  the  three  equations  and  write, 

^irraPs';    Pa'=frp'i    and  p'i=cEoi. 

Combining  these  and  writing  ^2  for  ^  we  have 

^2=a6cE°i (44)a. 

Substituting  the  particular  values  for  a  b  and  c,  as  precedes^  and  also 
the  value  of  Eo  we  have 

9?a'=(0.40285)t 

Or,  expressed  in  numbers,  the  relative  value  of  the  second  shrinkage 
will  be  about  2.53  times  the  relative  tangential  compression  of  the  bore 
which  is  sought  to  be  produced  by  it  for  this  particular  example. 

Suppose  in  this  case  the  measured  compression  of  bore  due  to  the 
first  shrinkage,  was  found  to  be- 0^^0095,  absolute  value,  instead  of 
0^^00795  anticipated.  The  total  compression  is  to  be  0''.01457  then, 
that  left  to  be  produced  by  the  second  shrinkage  would  be : 

0.01457— 0.0095=0''.00507,  absolute. 
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Which,  divided  by  12''.4,  gives  the  relative  valae  1=0.00040887;  hence 
we  have : 

^,=(0.40285)0.00040887=0.0010338, 

and  S2=^'2XD2=0''.0345,  or  the  valae  is  decreased  0.0480—0.0375= 
0^^0114.  This  may  be  considered  aboat  the  maximam  dimination  of  the 
second  shrinkage  that  it  woald  be  desirable  to  make. 

The  preceding  method  of  dedacing  a  correction  for  the  second  shrink- 
age will  apply  whether  the  lack  of  agreement  between  the  actaaland 
the  anticipated  compression  of  bore  from  the  first  shrinkage  is  dae  to 
a  departure  from  the  prescribed  value  of  that  shrinkage  or  to  the  nature 
of  the  cast-iron,  t.  e.,  its  modulus. 

If,  however,  the  first  shrinkage  as  actually  applied  differs  from  the 
prescribed  value,  the  change  in  compression  of  bore  due  to  such  change 
in  the  shrinkage  must  be  first  estimated  and  eliminated  from  the  result 
in  order  to  consider  its  bearing  upon  the  modulus  of  the  cast-iron. 

SECTION  I. — ^BREECH-RECESS. 

The  breech^recess  is  covered  in  part  by  two  layers  of  hoops  and  in 
part  by  one  layer.  In  order  to  provide  what  is  deemed  a  proper  initial 
compression  at  the  interior  of  the  recess  in  the  stat«  of  rest  and  not 
cause  too  great  a  distortion  at  its  forward  end  when  the  adjoining  metal 
is  carried  outward,  to  a  greater  extent  than  in  this  section,  by  the  greater 
dilitation  of  the  bore  in  front  of  the  gas  check,  due  to  the  higher  press- 
ure in  the  powder  chamber  in  the  state  of  action,  we  have  the  com- 
paratively light  shrinkages,  assumed  as  before,  viz : 

9>i=0.00095 ;  ^=0.00052 ;  and  Si=0''.030;  82=0.019. 

Single  hooping :  Do=15.0 ;  Di=31.5 ;  D2=36.25. 

From  (30) :  Pi =2.976  and  Po= 7.396  tons. 

Limiting  value  (34)     P'l =3.866  tons. 

From  (44) :  0.00095= ^,=(6.8o488)P,' : 

Whence  P/=1.327  tons,  and  the  compression  of  bore  due  to  the  applica- 
tion of  the  first  layer  of  hoops  will  be : 

relative,  ~=(6.50768)P/=0.0004271;  which  x  15.0=0^0064  absolute. 

Double  hooping : 

Do=15.0;  Di=31.5;  D2=3G.25;  D3=41.75. 
From  (30) : 

Pa  =2.693  J  Pi=5.909,  and  Po=11.347  tons. 

^Qlviug  equations  (44)  with  reference  to  P,'  and  Pi'  and  substituting 

isO.77  tons.  • 

a-    ^      --    ^J»27-f  0.666=1.983  tons. 
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For  tatpgential  compression  of  the  interior : 
Relative,  ^=  (6.50768)  Pi'==:0.0006383;  which  x  15. =0".0005  absolute. 

SabstitatinK  Pi'=1.983  with  9o=6.5  in  (D)  we  obtain: 

Po  =(9.82304  ^0+ (0.23576)  Pi' =4.325+3.412=7.737  tons. 


Then  follow : 


P,=Pi'+l  Po=1.983+1.247=3.23  tons. 
PjrsPj'+tl  Po=0.77+0.538=L308  tons. 


Bemarking  that  the  relative  tangential  compression  of  bore  in  the 
powder-chamber  for  the  state  of  rest  is,  as  previously  found,  0.0011754, 
and  in  this  section  is  0.0006383,  we  have  the  difference,  as  shown  by 
curve  on  drawing,  equal  to  0.0005371  as  an  indication  of  the  distortion 
produced  by  the  shrinkages  about  the  front  of  the  breech  recess  for  the 
state  of  rest.  Neglecting  the  initial  tension  of  the  cast-iron,  the  bore  of 
chamber  will  be  dilated  to  -1-0.00080887  (corresponding  to  ^o=6.5  tons) 
by  the  pressure  of  11.025  tons  in  the  state  of  action.  Then,  if  we  were 
to  assume  that  the  interior  of  breech  recess  is  not  dilated  in  this  state, 
the  sum  0.0006383+0.00080887=0.00144717  would  indicate  the  distor- 
tion. In  reality,  howev»^r,  it  can  not  be  so  great  as  this,  since  the 
pressure  on  the  threads  of  the  breech-screw  when  the  piece  is  fired 
creates  a  radial  component  of  pressure  in  the  breech  recess  which  tends 
to  dilate  that  portion  at  the  same  time  with  the  bore  of  chamber. 

SECTION   ni,  BETWEEN    POWDER  CHAMBER  AND  TRUNNION    HOOPS. 

Do=12.08;  Di=31.5;  D2=36.25;  D3=41.75. 

Prom  (30) : 

P2= 2.693;  Pi=5.909,  and  Po=12.329  tons. 

Prom  (34): 

P'i=(9.62989)x  10=4.265  tons. 

Assuniing  the  shrinkages  9>i=0.0015;  ^=0.00135,  and  transposing 
equations  (44),  we  find : 

P2'=(3.18189)  ^=2.052  tons. 

P/=(3.16375)  9>,-f  (9.94893)  P2'=2.187-|-1.826=:4.012  tons. 

Substituting  ^o=6.5  and  Pi' =4.012  in  (D)  we  obtain :  ^ 

Po=(9.84159)  ^o+(0.21170)  P/=4.513-|-6.532=11.045  tons. 

Then : 

Pi=P/-fIPo=4.012-f.  1.121=5.133  tons, 
P2=P2'+tlPo=2.052+0.484=2.536  tons, 

all  of  which  are  seen  (o  be  within  the  maximum  limits. 
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CompretMion  of  bore  due  to  shrinkages. 

Klmt  Nlirliikiiffo : 
r»"«(;j.UW7A)  </ii =15.187  touB. 

jpt:((U(UM)H)  IV'»0.00003815;  which x  12.08=0.0077  absolate. 

M«mmiihI  Hhriiikniro : 
IN'  r^  4.012. 

*{|^.(0.4<UUKH)  l\'r-a).001I71;  which x  12.08=0.0141  absolate. 

S*KrTlON   IV. — TRUNNION  HOOP. 

lV=l2.iK^:  01=31.5;  I\=;^iri:  D3=42.75. 


Kr^>m  viUM : 


l\=;l.lU;  r|=«.Sl»7,  aud  P»=12.7ti9  tDii& 


bVuii  v-^*^i 


l\  =4>:265  uw*. 


MK^lK^^«  >K«h  its  luMvv  :rtuittk>o  h^x^iv  th:ia  ::i  rlw  o5»  wh>rft  pc>K«des 
^»At«  duwt  At  tUo  ^;tt^  ;irai^  n^CAia  :h^  un::or:si  r:&Io^  for  ^^  isit 

Ul.  :  xvV^-s  ,>sfc:  ,>^  x-jk' jw  r  . :,'  Sf  ,oca  zee  rj  :i 

•  V 

*"    ' '   *  K/ "^         ».  —  '    •  -i*   ^    lis. 


*  *  .^r* ~  'C*^ 
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Then  from  (39)a  : 

P2'=(0.05106)  pi'=2.052  tons. 

The  second  shrinkage  from  (44)  becomes: 

^=(6.76534)  P2'=0.001196 
and 

S2=0/'0433. 

Sabstituting  do=6*^  ^nd  P/=4.012  in  the  equation  (D)  for  this  sec- 
tion,  we  find: 

Po=:(9.8451G)  ^o+(0.21527)  P/= 4.551 +6.586 =11. 137  tons. 

Then: 

Pi=Pi' +1  Po=4.012+ 1.186=5.198  tons. 

P,=P/+t  1  Po=2.032+0.551=2.603  tons. 

The  tangential  compression  of  bore  due  to  the  first  and  second  shrink- 
ages will  evidently  be  the  same  as  for  section  III. 

SECTION  v.— DOUBLE  HOOPING  IN  FRONT  OF  TRUNNION  HOOP. 

Do=12.0j  Di=31.5;  D2=36.25;  D3=41.10. 
From  (30) : 

P2=2.409;  Pi=5.599,  and  Po:?=11.716  tons. 
From  (34) : 

Pi'=4.274  tons. 

The  compression  of  bore  should  decrease  as  we  near  the  end  of  the 
hooping,  and  this  will  be  brought  about  uniformly  aud  in  conformity 
with  the  decreased  thickness  of  hooping  by  nsing  the  same  shrinkages 
in  this  section  as  in  the  preceding  one.    Then  we  assnme:     * 

9^=0.0015;  9?a=0.001196:  Si=(K^047;  S2=a''.0433. 

With  these  values,  by  transposing  equation  (44),  we  find: 
'P2'=(3.14080)  9?a=1.654  tons. 

Pi'=(3.16417)  9>i+ (9.94935)  Pj'^ 2.189 +1.472=3.661  tons. 

Sabstituting  0o=6.5  and  P/ =3.661  in  equation  (D),  we  obtain: 
Pt«(9,83958)  ^o+(0.20870)  Pj' =4.493+5.92=10.413  tons. 
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Tben: 

Pi=Pi'+lPo=3.C6l+ 1.006=4.067  tons. 

P3=P2'+tl  Po=l'.654+0.400=2.063  tons. 

Compression  of  bore  due  to  shrinkages. 
First  shrinkage : 

Pi'' =(3.16417)  ^=2.189  tons. 
-^=(6.46410)  Pi" =0.00063732;  which  x  12. =0".00765  absolute. 

0 

Second  shrinkage : 

Pi'=3.661  tons. 

^^=(6.46410)  P,'=0.001066;  which  x  12.=0''.0128  absolute, 

SECTION   VI.— FORWARD   HOOP,   SINGLE. 

Do=12.0;  Di=31.55  1)2=37.26. 


From  (30) : 


From  (34) : 


Pi  =3.513  and  Po=8.799  tons. 


Pi'=4.274  tons. 

Carrying  forward  the  same  shrinkage, 

r/>, =0.0016,  Si=0.047, 

we  have,  by  inverting  equation  (44), 

P,'= (3.222 12)  ^1=2.602  tons. 

Substituting  6^o=6'5  and  Pi'=2.502  in  equation  (D),  we  obtain : 

Po=(9  82160)  ft,+  (0.19072)  P,' =4.31 +3.881  =8.191  tons. 
Then : 

Pi=Pi'+l  Po=2.602+0.678==3.080  tons. 

For  the  compression  of  bore: 
P'l =2.60  tons. 
^=(6.46410)  Pi' =0.0007283;  which  x  12. =^'.00874  absdute. 
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>wing  table  gives  the  shriokagea,  to  be  applied  with  allowed 
,  which  in  each  case  amoant  to  0.003  of  an  inch : 

xkagttfor  Vi-inch  B.  L.  riJM  nuurlar.^Catt-iron,  kooptd  aith  itetl. 
[Type  mortar,  modal  IBM,  weight  U,2S  lona.) 


Ri^lo-    Abao. 


Prflflcribed  diora- 
IjiiiEioa 


fWorknt 
I     half 


Worltiie»reitto1h( 

wilbtliefoliavinKiODB 

■bunt  2  Incbu  louif UJi- 
der  the  forward  L'nd  of 
B,. 

kneu'eatljilhBiaiiil. 


"i" 


Kfard 
L".M9).  DDder  t 


ring  tbe  hoop*,  the  ume  miut  be  applied  with 
leien  af  nDilerljiiiE  lonee.  ag  given  Iji  the  flflli 


nrlaoe  iuenHw- 


iUbeJtrfBi^dliy  „         .  .... 

ee)willb>'9D  17  inches  from  the  rear  fiiea  of  caat-lron  body  tu 

yinc.liiHl  foTHOrd  at  tbe  miUdla  of  hoop  A*  In  plaee.  InadditlOD 

uori  Ar  will  hv  Lnci«a«ed  O.OOfi  of  AH  Ibou  by  u  atraigh t  taper  or  <hi 

aefer  nf  31 .131  lochN  nt  £  inohKB  from  rear  face  of  caat-lroD  bodv 

uo  unno  IwraBl  Incbet  long  (allowed  variatloos  being  DDderatix 

o  diam.'tiMS  glren  In  thU  noie). 

ume  (diain.  :t»:im  noder  Coops  IV  [ti  and  the  leiaer  (diam.   M.2S8)  nnder  hoop* 

oiurd  by  a  atraiitbt  tapnr  or  e^alcal  kqi  face  3  luchos  Id  length.    Thig  uper  (redaa- 

^0)  will  beiflp  :iO  inobea  from  the  TVAr  fjice  nf  caat-livD  body  and  end  at  17  fnehat  from 

;  about  nnder  the  middle  pottlon  of  boopBi  ID  place.  In  adiUtlon  to  thla,  tbe  ahrlnkage 

oop  Biwili  bo  ln>:reaeoit  O.ouljor.in  lni:li  by  a  Htnight  taper  aroonical  sutOmm  inEr 


toSl.SMineheaUUiB 
>d—tbal  la,  -a.  not  of 


r'>r3S.2IMInch 


ong  (allowed  vaiiallona  being  onderalood— that  la,  4-0.IM3  < 


Df°ao  iDoS 


giTon  i 

Q  is  particularly  iovited  to  tbe  provisiou  tbat  whatever 
from  prescribed  diameters  are  made  in  boring  the  boops  tbe 

be  applied  with  sign  to  tbe  diameters  for  turoing  stated  in 
0  columns,  in  order  tbat  tbe  prescribed  shrinkages  shall  be 
itb  allowed  variations  only)  wbatever  small  differences  may 
ring  tbe  boopa.  Tbe  nnderiyiiig  surface  for  about  2".0  at 
id  of  each  row  of  boops  is  slightly  coned  to  oppose  any  ten- 
dipping  in  service.  And  where  two  different  shrinkage 
3ccnr  in  tbe  same  row,  they  are  joined  by  turning  conical  sur- 
en  length,  in  order  not  to  make  tbe  change  too  abrnpt.  The 
diametors,  qualified  as  just  stated,  are  shown  on  tbe  plate 
iiao  tbe  curves  of  compression  of  bore  anticipated  for  tbe 
cond  shrinkages.  These  are  given  in  relative  values,  which, 
pplied,  should  be  multiplied  by  the  actual  diameter  of  bore 
oortar  is  boopcd,  in  order  to  get  an  exact  Qom.v^«»».wi.  "^ikt 
al  and  anticipated  absolute  cornvreesicrtiA. 

89~-voL  in 16 
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The  plate  also  shows  the  carve  of  elastic  resistaoce  computed  to  in* 
elude  an  initial  tension  of  7,000  pounds,  or  3.125  tons,  per  square  inch 
at  the  bore,  as  explained  under  Section  II,  powder-chamber.  Substi- 
tuting this  initial  tension  for  p^  in  the  tabulated  equation  (34)  for  value 
of  P/,  adding  this  to  the  value  for  ^i'  due  to  the  shrinkages  alone,  and 
then  deducing  the  value  of  Po  from  equation  (D),  we  find : 

Section  I. — Single  hooping : 

Pi'=1.327+1.208=2.63o  tons. 
Po=3.925+3.96=7.885  tons. 

Section  I. — ^Double  hooping : 

Pi'=:1.983+ 1.208=3.191  tons. 
Po=4.325+5.491=9.816  tons. 

Section  II. — Powder  chamber: 

Pi'=3.991+ 1.31=6.301  tons. 
Po=4.494+8.675=13.169  tons. 
Section  III: 

jFy=4.012+1.333=5.316  tons. 
Po=4.513+8.703=13.216  tons. 

Section  IV. — Trunnion  hoop : 

Pi'=4.012+1.333=6.345  tons. 
Po=4.551+8.774=13.325  tons. 
Section  V : 

Pi'=3.661 +1.336=4.997  tons. 
Po=4.493+8.08=12.573  tons. 

Section  VI.  (Single  hooping) : 

P,'=2.502+1.336=3.838  tons. 
Po=4.31+5.954= 10.204  tons. 

The  elastic  resistance  along  the  chase  of  the  mortar  where  there  is  no 
Looping  is  obtained  for  any  section  by  the  formula, 

^^"  41^^+2 V  ^  "^^^ 

in  which  p  represents  the  initial  tension  at  the  bore.  We  have  6^=6.5 
and  /)=3.125  approximately,  and  may  therefore  call  ^+/o=10  tons. 
Then  the  elastic  resistance  at  the  base  and  muzzle  end,  respectively,  of 
the  chase  frustum  will  be  : 

At  base  Po= (9.78277)  x  10=6.06  tons. 

At  muzzle  Po=(9.67l04)  x  10=4.70  tons. 

The  longitudinal  strength  of  the  mortar  is  based  on  the  relative  areas 
of  cross-section  of  powder  chamber  and  of  the  cast-iron  body  in  a  plane 
(putting  the  breech  recess  iu  front  of  threads.  These  areas  are,  respect- 
ively, 121  and  603  square  inches.  And  on  the  assumption  that  the  Ion- 
j^itudinal  strain  due  to  firing  will  be  uniformly  distributed  throughout 
the  cross-section  of  the  body,  the  direct  longitudinal  strain  estimated 
per  square  inch  will  be  equivalent  to  that  due  to  about  one-fifth  of  the 
pressure  per  square  inch  iu  the  i)owder  chamber  when  the  mortar  is 
fired.  R.  Birnib,  Jr. 

Captain^  Ordnance  Department^  U.  a.  Army. 

Ordnanoe  Office,  War  Department. 

Washingtony  October  1, 1889. 
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Appendix   18. 


HE  PORT  ON,  THE  MANUFACTURE  OF  THE  MID  VALE  STEEL  FOBGINGS 

FOB  auy  CONSTRUCTION. 

Office  of  the  Inspegtob  of  Ordnance,  TJ.  S.  Army, 

MiDVALB  Steel  Works, 
Philadelphia^  Fa.^  August  29,  1889. 

Sir:  In  compliauce  with  your  instructions  I  have  the  honor  to  sub- 
m\i  the  following  report  of  the  nature  and  progress  of  the  work  done 
for  the  Ordnance  Department  by  the  Midvale  Steel  Company  during  the 
fiscal  year  ending  June  30, 1889.* 

During  this  period  this  company  has  undertaken  the  following  orders 
and  contracts : 

(1)5  forged  steel  bars. 

(2)  1  steel  forging  for  12-inoh  B.  L.  mortar  gas-check  onp. 

(3)  1  steel  forging  for  10-inoh  B.  L.  rifle  hoop  0$. 

(4)  25  sets  of  ste«l  forgingH  for  3.2-inch  field  guus. 

(5)  30  sets  of  steel  forgings  for  12-iDch  B.  L.  K.  mortars. 

(6)  Steel  forgiugs  for  part  of  a  set  of  hoops  and  for  breech  mechanism  for  12-inch 
B.  L.  rifle. 

(7)  Steel  forgings  for  2  hoops  and  part  of  breech  mechanism  for  12-inch  B.  L.  mor- 
tar. 

(8)  1  set  of  steel  forginffs  for  3.6-hich  field  gon,  and  1  set  for  3.6-inch  field  mortar. 

(9)  1  steel  forging  for  10-inch  B.  L.  rifle-hoop  Di. 

(10)  1  ring  of  tire  steel. 

(11)  40  tensile  test  specimens  for  comparative  test  of  the  Midvale  testing-machine 
with  the  United  States  testing-machine  at  Watertown  Arsenal. 

(12)  Steel  forgings  for  1  set  each  of  gas-check  caps  for  d-inch,  10-inch,  and  12-inoh 
gans. 

(13)  Steel  forgings  for  27  gas-check  cups  for  3.2-inch  field  gans. 

(14)  1  steel  forging  for  10-inch  B.  L.  rifle-hoop  Ct. 

(lb)  Steel  forgmgs  for  1  set  each  of  gas-check  cups  for  5-inch  siege  gun  and  7-inch 
siege  howitzer.  > 

At  this  date  those  numbered  1, 2, 3, 7, 8, 9, 10, 11, 13, 14,  and  15  have 
Deen  completed;  the  others  are  still  in  hand. 

Five  forged  steel  bars. 

These  bars,  each  4  feet  long  and  4|  inches  in  diameter,  were  ordered 
November  14,  1888,  for  experimental  purposes,  and  were  desired  to 
possess  about  the  same  physical  qualities  as  tubes  for  cannon.  To  this 
end  they  were  required  to  show  in  two  longitudinal  3-inch  specimens 
properties  at  least  as  high  as  the  following :  Elastic  limit,  44,000  pounds 
per  square  inch;  tensile  strength,  80,000  pounds  per  square  inch;  and 

*  Nearly  all  information  relating  to  the  nianafactare  is  omitted  in  this  report^  as 
the  Midyale  Steel  Compaay  desire  that  all  details  of  this  natnre  shall  be  considered 
confidential  and  for  the  use  of  the  Departmtiut  only. 
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elougatioQ  after  rupture,  20  per  cent. ;  and  it  was  requested  that  the 
elastic  limit  should  not  be  greatly  above  44,000. 

Five  bars  were  forged  from  a  billet  that  had  been  intended  for  a  3.2- 
inch  gun  tube  but  not  used.  They  were  oil-temi>ered  and  then  annealed 
and  tested  several  times  in  the  endeavor  to  reduce  the  elastic  limit  to  the 
desiiH^d  iK)int.  Finally,  the  metal  allowed  for  testing  was  exhausted, 
and  one  of  these  bars  was  taken  to  be  cut  up  for  testing  to  represent 
the  other  four,  and  a  new  bar  forged  to  replace  it,  with  metal  on  it  for 
testing.  All  the  bars  were  then  oil-tempered  and  annealed,  and  were 
accepted  on  the  following  results  of  tests : 


Marks. 

ElMtic 

limit  per 

nquaro 

inch. 

Tensile 

stxonRth 

per  square 

incn. 

Elonf^tlon 
after  rapt- 
ure. 

Contraction 
of  area. 

Old  bar 

(  SR2 
{L5M 
5   SB3 

{lim 

Pounds, 
j      46,330 

}      45,430 

Pounds, 
82,781 

80,081 

Ptr  cent 
26.47 

27.73 

Psr  emu, 
62.0 

61.8 

Xew  bar 

After  testing  it  was  found  that  some  of  the  bars  had  warped  durmg 
treatment,  so  that  they  would  not  finish  to  the  desired  size.  All  were 
accordingly  heated  together  to  about  900°  Fah.  (the  temperature  of 
annealing  was  1,200^  Fah.)  and  the  warped  bars  were  straightened  in 
a  press ;  they  were  then  all  buried  in  ashes  and  allowed  to  cool.  It  is 
believed  that  the  temperature  at  which  the  straightening  was  done  was 
not  so  high  as  to  afl'ect  the  properties  of  the  metal  and  yet  was  suffi- 
ciently high  to  prevent  the  production  of  strains  under  the  small  amount 
of  flexure  produced,  which  was  not  more  than  one^ighth  inch  in  4  feet 
length. 

Steel  forging  for  gag-check  cup  for  12-ino%  JB.  £.  mortar. 

This  piece  was  accepted  without  testing.  It  was  ordered  November 
14, 1888,  and  forged,  oil-tempered,  and  annealed  in  the  manner  pre- 
viously employed  for  similar  forgings  from  the  same  heat  of  metaL 

Steel  forging  for  10-»nc^  JB.  L.  rifle  hoop  O3. 

This  hoop  was  required  to  show  the  following  properties  in  6-inch 
specimens:  Elastic  limit,  55,000  pounds  per  square  inch;  tensite  strength, 
100,000  pounds  per  square  inch ;  elongation  after  rupture,  12  x>er  cent 

The  order  was  given  December  1, 1888,  but  the  forging  first  made 
failed  to  show  the  required  physical  qualities  on  testing,  and  had  to  be 
replaced  by  another  lorging,  thus  causing  considerable  delay,  so  that 
the  hoop  was  not  ready  for  delivery  till  February  22, 1889. 

The  se(U)nd  forging  was  made  and  treated  in  the  usual  manner  and 
accepted  on  the  following  results  of  test  of  6-inch  specimens : 


Position. 

Elastic 

limit  per 

sqnnre 

inch. 

Tensile 

Atrcnj]^ 

I)er  square 

incn. 

Elonf^atios 

after  mpt- 

nre. 

ContraotiiMi 
of  ttraa. 

T60 

T6I 

T7M 

Pounds. 

66,030 
66,787 
66,688 

Pounds, 
107.602 
107,525 
107,075 

PsresnL 
12.76 
12.63 
13.76 

P»r  csnt 
4L07 
3&82 
4a85 
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Steel  forgingg  far  two  hoops  and  part  of  breech  mechanism  for  12'inch 

B.  i.  mortar. 

These  forgings  were  ordered  January  24, 1889,  and  were  to  be  de- 
livered by  March  15.    All  were  delivered  by  that  time. 

The  hoops  were  those  designated  as  A?  and  B«;  their  dimensions 
are  given  below : 


Af. 

Be 

Ontffidft  diAmet^r . ......... 

Inehu. 

4 

Inehe$. 
42 
36 

lai 

Ipfflde  diamf^tor  r . . . . ,  ^ , . . . 

Lmiflrtb 

*•"■"*""  •--•-•-•••••••.••••• 

and  they  were  reqnired  to  show  the  following  physical  qnalities  in 
4-inch  specimens : 


Elastic  limit,  53,000  pounds  per  square  inch ;  no  specimen  to  be  below ... 
Tensile  strength,  93,000  poonds  per  square  inch ;  no  specimen  to  be  below 


Elongation  after  raptare,  13  per  cent.;  no  specimen  to  be  below. 


Pounds. 

50,000 

90,000 

Per  cent. 

12 


and  only  one  specimen  to  be  below  the  values  first  given.  They  were 
forged  and  rolled  and  treated  in  the  usual  manner,  and  accepted  on 
the  following  results  of  tests : 


Elastio 

limit  per 

square 

inch. 

Tensile 

strength 

per  square 

Inch. 

Elongation 
after    • 
rupCure. 

• 

Contrac- 
tion of 
area. 

Founda. 
68,727 
62,814 
64,214 

Found*, 
102.212 
104.006 
101, 7U 

Percent. 
22.12 
1&50 
2L50 

Fer^nt. 
52.65 
61.20 
48.04 

The  parts  of  breech  mechanism  required  were  the  breech-block, 
spindle,  face-plate,  hinge-pin,  translating  roller^  and  pinion.  These 
pieces  are-  described  in  the  report  of  the  inspector  at  this  place  for 
1886.    Their  manufacture  and  testing  call  for  no  special  remark. 

Forgings  for  Z.Q-inch  field  gun  and  3.6-tno^  field  mortar. 

The  contract  for  these  forgings  was  dated  February  8, 1889,  and  they 
wereto  be  delivered  by  June  9.  All  the  pieces  were  delivered  within  a 
few  days  of  that  time,  except  the  sleeve,  locking-ring,  and  breech-blocks. 
The  first  forgings  for  these  pieces  were  not  successful,  and  were  re- 
placed by  new  ones,  and  all  were  delivered  by  July  26, 1889,  within  the 
time  allowed  by  the  contract  for  replacing  not  accepted  or  rejected 
forgings. 

The  most  noteworthy  point  in  respect  to  this  contract  is,  that  the 
jacket  was  made  with  the  trunnions  on  it  and  with  a  small  bore  at  the 
breech-end,  so  that  it  combines  in  one  piece  the  jacket,  trunnion-hoop, 
and  base-ring  of  the  similar  3.2-inch  field-gun,  and  that  thA  \s\»tVi&£- 


:bt  or  TEE  CS.ZZZ  of  oai^sasce. 


A3ai  ^  JajcxbBi  jir  30y 


±>Zm.  •ymtrm^  ^sOfL.  13ll  4 


-a  34^3e2l9  IC 


iir  7»3cai9  ^ 


w 


:-  Tx.-  - -.;  i~-:- Iri  ':"  iz.-  ji«^«-tz:  x:r±."  c/zcof. 

:r  >.--ir-:"i :  i  i:  ti-r  nz^iiL-ir  Zr^<  T-r^  -^lii-f  :cJT  i^  *i»?  rc»^s«- 


*;• 


jrV  S.. 


'        mm 


^>  f.4 

*f     -^^ 

■         B                              * 

fc.  ?i^ 

^*                    ■    '     ■ 

*-  '^•■d 

-*■-     i 

4-  v.- 

m.    *J^ 

-     "'i 

*« 

i&   IN 

m*.    • 

.<^  "S 

r  -. 


-•'-  .-* 


■y 


4.^ 


:«« I 


i.  I 


-    l'--7.J*  ^^  _  *?-£/  IMV  --^ 


'-~  ■  1    ~ 


BEFORT  OP  THE  CHIEF  OF  ORDNANCE. 


231 


The  physical  qaalities  reqaired  are  the  same  as  those  given  above  for 
12-inch  B.  L.  mortar  hoops.  This  hoop  was  ordered  February  21, 1889, 
and  was  delivered  in  a  little  less  than  two  months.  It  was  manufact- 
ured in  the  usual  manner,  and  was  accepted  on  the  following  results 
of  tests  of  4-inch  specimens : 


ElMtlO 

limit  per 

aqnsre 

inch. 

Teniile 

•trength 

persanare 

inon. 

EloDKfttion 

after 
niptare. 

Contraotioxi 
of  area. 

Poundt, 
63,000 
62,000 
67,000 

Pounds, 
08,760 
07,720 
100,860 

Perotnt. 
10.45 
20.26 
1&65 

Peresnt 
86.76 
44.28 
43.75 

Ring  of  tire  steeL 
This  piece  was  not  required  to  be  tested.    Its  dimensions  were : 

Inches. 

Length 8 

Oatside  diameter 3:$ 

Inside  diameter « 29 

It  was  ordered  March  18, 1889,  and  was  forged  and  rolled  in  the  man- 
ner employed  for  tires. 

Specimens  for  comparing  the  Midvale  Steel  Gompan'ifs  neve  Riehle  testing 
machine  with  the  United  States  testing  machine  at  Watertown  Arsenal. 

The  object  of  this  comparison  was  to  ascertain  whether  the  company's 
new  testing  machine  could  be  relied  on  in  making  tests  for  tlie  accept- 
ance of  material  manufactured  for  the  Ordnance  Department.  For  this 
purpose  forty  specimens  (ten  sets  of  four  specimens  each)  were  made 
and  half  of  each  set  were  tested  on  each  machine.  Four  kinds  of  steel 
were  employed,  the  physical  qualities  desired  and  aimed  at  being  se- 
lected so  as  to  represent  the  kinds  of  metal  most  used  in  gun  constroc- 
tion.  They  were  designated' as  being  such  as  to  give  in  3-inch  speci- 
mens the  results  in  the  following  table,  which  shows  also  the  number 
and  sizes  of  the  specimens  taken  from  each  kind  of  metal: 


Slastio 

limit  per 

aq.  in. 

Tensile 

strength 

persq.in. 

ElonK^tion 

after 
rapture. 

Number  of  speoiment. 

Pounds. 
40,000 
46,000 
63,000 
70,000 

Pounds. 

75,000 

86,000 

03,000 

125,000 

Peresnt. 
20 
18 
15 
10 

4  2-inoh  and  4  3-inch. 

4  2-incb,  4  3-inoh,  and  4  4-inch. 

Do. 
4  2-inch  and  4  3-inoh. 

A  square  bar  of  2^  inches  edge  was  forged  from  each  kind  of  metal, 
annealed,  oil-tempered  and  annealed.  The  bars  were  then  cut  apart, 
along  median  longitudinal  lines,  making  4-inch  square  strips  from  each, 
and  the  specimens  were  turned  from  these  strips,  taking  them  so  that 
the  four  specimens  of  each  set  lay  side  by  side  in  their  original  positions 
in  the  bars. 

It  was  expected  to  obtain  by  this. method  very  \L\iifoTai  ^^^^:^^.^ 
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throughoat  each  kind  of  metal,  and  particniarly  among  the  spedmeRit 
ot'e<ich  set,  and  the  result  justified  this  expectation,  as  will  be  seen 
from  the  following  table,  which  gives  the  mean  of  the  variations  of  the 
si>eciiiiens  of  each  pair  tested  at  Watertown  from  the  mean  of  the  pair: 


Elastic 

limit  per 

square 

inch. 

TeDsilo 

streDjcth 

per  square 

inch. 

£lonG:ation 

after 
rapture. 

Contno- 

tkmof 

area. 

Poundt. 
650 

Pounds.       Per  tent, 
285                0.88 

1 

PereenL 
0.00 

Similar  results  were  obtained  on  the  Midvale  machine. 

The  result  of  liiis  comparison  was  that  the  Midvale  Company's  test- 
ing machine  was  accepted  by  the  Department  for  determining  all  the 
elements  of  tests  for  the  acceptance  of  material  except  the  modulus  of 
elasticity. 

The  micrometer  apparatus  employed  to  measure  the  elongations  did 
not  work  entirely  satisfactorily,  but  the  company  has  ordered  a  new 
one,  and  expects  that  with  it  the  machine  will  prove  acceptable  for  de- 
termining all  the  elements  of  these  tests. 

Forgingsfor  gas-cheoh  cups  for  5inch  siege  gun  and  7 -inch  siege  howitzer. 

These  forgings  were  ordered  June  8, 1889,  and  finished  June  27.^  No 
difficult^'  was  experienced  in  obtaining  the  physical  qualities  required, 
which,  together  with  those  obtained,  are  given  below : 


Elastic 

limit  per 

square 

inch. 

Tensile 

strength 

per  square 

Elonntkm 

aftar 

rupture. 

Ksquired 

Pimnde. 
70,000 
71,000 

Poundt. 
123,000 
128.750 

PereenL 
12.0 
14.7 

Obtained 

Forgings  for  27  gas-check  cups  for  3.2'inch  field  guns. 

These  forgings  were  ordered  May  6,  1889,  and  they  were  promised  for 
delivery  in  three  weeks.  Some  difficulty  in  fidfilling  the  requirements 
as  to  physical  qualities  was  met  with,  however,  and  they  had  not  beep 
delivered  at  the  end  of  the  fiscal  year. 

Forging  for  lO-inch  B.  L.  rifle  hoop  d. 

This  forging  was  ordered  May  31, 1889,  and  was  to  be  delivered  by 
July  31, 1889.  It  had  been  forged  on  June  10,  and  by  June  20  wa8 
ready  for  testing.  The  first  tests  were  not  successful,  however,  and  it 
had  not  been  finally  tested  at  the  end  of  the  year. 

Forgings  for  gas-check  cups  for  S-inchy  10-inchj  and  12'inch  guns. 

These  forgings  were  ordered  April  23, 1889,  and  they  were  to  be 

treated  with  and  accepted  on  the  testa  of  a  number  of  12-inch  mortar 

AA-check  cups  for  which  the  company  was  under  contract  at  the  time. 
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Maoh  difflcalty  has  been  experienced  in  obtaining  the  required  physical 
qnalities,  and  at  the  end  of  the  year  they  were  still  under  treatment. 

HSoenty-five  seta  of  steel  forgings  for  3.2'%nch  field  guiM. 

The  contract  for  these  forgings  is  dated  Dcceruber  23, 1888,  and  they 
were  to  be  delivered  in  six  months.  The  company  requested,  however, 
that  the  time  of  delivery  might  be  reckoned  from  January  14, 1889,  the 
date  of  signing  the  contracts,  and  the  request  was  granted.  Accord- 
ingly the  forgings  were  not  due  till  July  14, 1889,  but  at  the  end  of  the 
fiscal  year  14  jackets,  1  trunnion  hoop,  10  sleeves,  and  some  minor  parts 
had  been  delivered.  These  forgings  are  entirely  similar  to  those  for 
guns  of  the  same  caliber  hitherto  furnished  by  this  company,  and  the 
methods  of  manufacture  are  the  same  as  those  hitherto  employed. 
The  physical  requirements  Are  somewhat  dififerent,  but  I  design  to  re- 
port  on  this  subject  after  the  forgings  are  all  tested. 

Thirty  sets  of  steel  forgings  for  12'inch  B.  L,  B,  mortars. 

This  contract  is  dated  January  7, 1889,  and  all  the  forgings  are  to  be 
delivered  by  February  6, 1891,  the  first  set  being  delivered  in  one  hun- 
dred and  twenty  days,  5  more  at  intervals  of  forty  days,  and  afber  that 
1  set  every  twenty  days.  The  company  requested  that  the  time  might 
be  counted  from  January  14, 1889,  the  date  of  signing  the  contract,  and 
the  request  was  granted  for  the  first  5  sets.  Under  these  conditions  2 
setii  became  due  before  June  30,  neither  of  which  was  completed.  All 
the  forgings  of  the  first  set  had  been  delivered  except  the  trunnion  hoop, 
the  first  forging  for  which  was  rejected.  At  this  date  the  replacing 
forging  has  been  made. 

Of  the  second  set  only  a  part  of  the  breech  mechanism  had  been  de- 
livered at  the  time  the  set  was  due.  This  delay  has  occurred  partly 
firom  press  of  work  resulting  from  the  considerable  amount  of  work  for 
the  Department  that  the  company  has  had  on  hand,  and  they  state  that 
when  the  other  contracts  are  out  of  the  way  they  expect  to  push  work 
under  this  one,  and  deliver  the  sets  even  faster  than  the  contract  re- 
quires. 

The  manufacture  of  these  forgings  is  conducted  in  Dhe  same  manner 
as  that  heretofore  employed  for  similar  work.  The  cylindrical  hoops 
are  rolled.  The  company  made  the  first  trunnion  hoop  by  casting  it  in 
general  shape  and  then  forging  it  into  final  shape  on  a  loose  mandreL 
By  this  method  certain  parts  of  the  piece  received  very  little  forging 
'<  work''  and  these  parts  failed  in  testing.  The  hoop  was  rejected,  and 
the  Department  having  expressed  disapproval  of  this  method  of  fabri- 
cation, the  manufacturers  decided  to  forge  these  hoops  from  square  in- 
gots in  future,  although  expressing  their  opinion  that  the  method  is  a 
practicable  one  for  obtaining  the  qualities  required. 

No  complete  set  having  been  finished  at  the  end  of  the  year,  a  more 
complete  description  of  the  dimensions  of  the  forgings  and  the  physical 
qualities  required  and  obtained  is  reserved  for  the  present. 

Forgings  for  hoops  and  breech  mechanism  for  a  12-inch  B.  L,  steel  rifle. 

This  lot  includes  all  the  hoops,  with  the  exception  of  hoop  A'  and  the 
trunnion  hoop,  and  the  breech  mechanism.    The  contract  is  dated  Jan- 
uary 24, 1889,  and  the  forgings  were  to  be  delivered  by  Au^^3A^\-^^^S^^. 
The  only  pieces  that  had  been  finished  at  t\i^  ^Tx<9Lot  Wi!^  ^^i^^^\i^V^\^ 
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of  the  larger  hoops.  They  were  panobed  and  reamed  oat  and  tben 
forged  on  a  loose  maDdrel,  and  their  manafactore  was  not  attended  with 
serious  diflficnlty. 

At  the  present  time  bat  one  more  boop  and  some  minor  part8  of  the 
breecb  mechanism  have  been  completed,  bat  they  are  all  under  way  and 
it  is  not  probable  that  any  serious  delay  will  occar  in  their  delivery.  A 
complete  description  of  these  forgings  and  the  qualities  -required  is  re- 
served till  the  completion  of  the  work. 

Very  respectfully,  your  obedient  servant, 

SmNBT  E.  Stuabt, 
Lieutenant  J  Ordnance  D^artment^  U.  S.  Army. 

The  Chief  of  Ordnance,  XJ.  S.  Arhy, 

W€uh%ngtonj  D.  0. 


Appendix    19. 


FINAL  CONSTRUCTION  REPORT  ON  THE  Vl-INCH  B.  i.  RIFLE— CAST- 
IRON  WITH  STEEL  TUBE— FABRICATED  BY  THE  SOUTH  BOSTON  IRON 
WORKS, 

By  Capt.  D.  A.  Ltue,  Ordnance  Department,  U.  S.  Army. 

January,  1889. 


B^OBT. 


apis  gnn  was  contracted  for  September  24, 1883,  and  was  finished 
December  16, 1888,  thus  requiring  for  its ,  production  five  years,  two 
months,  and  twenty-one  days.  It  must  not  be  understood  that  this 
])eriod  of  time  was  necessa]:y  or  actually  employed  upon  the  work  of 
tabrication ;  it  is  merely  the  time  the  United  States  had  to  wait  for  the 
gun,  from  the  date  of  their  contract  with  the  manufacturers. 

PBBVIOUS  BEPOBTS. 

The  greater  part  of  the  construction  work  upon  this  gun  has  been 
given  in  previous  reports.  I^our  castings  were  made  before  the  result 
was  successful. 

The  details  relating  to  the  loss  of  the  first  and  second  castings  will  be 
found  in  my  annual  report  for  1885,  on  pages  332  et  seq.j  Appendix  32, 
Beport  of  Chief  of  Ordnance  for  the  same  year. 

The  details  of  the  third  casting  are  given  on  pages  310  et  seq.j  Appen- 
dix 22,  Beport  of  Chief  of  Ordnance  for  1886. 

The  fourth  and  last  casting  was  made  April  5, 1886,  and  the  data  re- 
lating thereto  are  given  on  pages  314-322,  Beport  of  Chief  of  Ordnance 
for  1886. 

Owing  to  inability  to  obtain  suitable  wire  in  time  for  wrapping  the 
Whitworth  steel  tube,  the  Chief  of  Ordnance,  on  April  28, 1886,  dis- 
pensed with  the  wire  and  decided  to  insert  the  plain  steel  tube.  The 
construction  and  the  dimensions  of  the  tube  were  based  upon  this  plan. 

On  page  353,  Appendix  35,  Beport  of  Chief  of  Ordnance  for  1887,  will 
be  found  the  detailed  status  of  the  work  at  that  time.  The  fabrication 
bad  been  suspended  by  the  contractors,  owing  to  the  lapse  of  the  ap- 
propriation, but  it  was  resumed  after  the  re-appropriation  in  April, 
1888,  of  money  to  finish  the^un,  and  was  continued  until  its  completion 
December  15, 1888. 
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DBSCBIPTION.  • 

Tbe  gan  is  6f  the  general  form  of  the  Bodman  model,  and  witU  ex- 
ception of  the  Bteel  tabe  bears  a  close  resemblance  to  the  12-inch  B.  L. 
rifle  cast-iron  made  nnder  the  same  contract.  The  Whitworth  steel 
tube  is  pnt  in  nnder  a  slight  shrinkage  (.002  inch)  and  has  foar  radial 
securing  pins  through  walls  of  gun,  distnbated  near  the  front  end,  and 
foar  longitudinal  securing  pins — half  in  cast-iron  and  hidf  in  the  steel — 
at  the  rear  end.  The  breech  bushing  is  screwed  in  after  the  insertion  of 
the  tube  and  is  fixed  in  position  by  securing  pins. 

The  breech  mechanism  is  the  French  screw  fermeture,  and  diflfers  in 
QO  way  from  that  of  the  12-inch  cast-iron  B.  L.  rifle. 

a 

Prinoipdl  dimensUnu. 
Total  length  of  gun — 

incEes 960 

feet 30 

calibers 30 

Distance  from  breech  to  axis  of  trunnions inches..  119.5 

muzzle  to  axis  of  trunnions do 240.5 

Total  length  of  bore do....  342 

rifled  portion  of  bore do 270.75 

Length  of  first  or  forward  slope do 1.5 

second  slope do 9.0 

gas-check  seat do....      3.0 

breech  recess do 18.0 

screw  thread do....  16.0 

Diameter,  bore  ,. do....  12.0 

shot  chamber — ^rearend do 13.2 

powder  chamber do....  13.5 

steel  breech  bushing — over  threads • do....  24.0 

at  bottom  of  threads do....  23.2 

Interior  diameter  screw  box,  bottom  of  threads do....  15.82 

topofthreads do....  15.02 

Steel  tube,  total  length • do....  154.0 

diameter do....  20.5 

diameter tenoD, front  end do 18.0 

leugth  of  tenon do 12.0 

thiclcness  of  metal  in  walls  of  chamber do....      3.5 

Exterior  diameter,  breech  tenon ^ do....  4l.O 

Maximum  exterior,  diameter  of  gun do 56.0 

Diameter  at  muzzle do....  24.0 

Trunnions,  diameter do 15.0 

length do....       7.0 

diameter  of  rim  bases do 17.0 

Distance  between  rim  bases do....  55.1 

Principal  weights. 

Total  weight  of  gun tons..  54 

Breech-block pounds..  970 

Tray  or  cousole do....  187 

Mushroom-head  and  spindle do....  194 

Bifling  {poly groove,) 

Grooves,  number  of 1 60 

width inch..  0.4483 

depth do...  0.06 

Lands,  number  of 60 

width inch..  0.18 

Rifling  curve,  semi-cubic  parabola  : 

Pitch,  at  origiu 1  turn  in  135  calibers. 

at  34  inchoHfrom  muzzle 1  turn  in    40  calibers. 

from  34  inches  to  muzzle,  uniform 1  turn  in    40  calibers. 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         237 

MARKS. 

The  face  of  the  moszle  is  marked  with  the  following  characters  placed 
in  a  circle  concentric  with  thebore,  viz:  "12'^ — ^Tubed — S.B.  I.  W. — 
1888 54  Tons.— D.  A.  L.» 

INTUBATION. 

The  seat  in  the  casing  for  the  tabe  was  bored  before  the  finish-turn- 
ing of  the  tube.  A  cast-iron  template  was  then  made  and  carefnlly 
fitted  to  the  bore  to  get  the  distance  between  the  shonlders,  etc  This 
template  was  calibered  and  the  contacts  of  the  shoulders  tested  with 
red  lead.  Tlie  tube  was  then  made  to  correspond  with  the  template, 
except  Chat  it  had  a  prescribed  diameter  of  0.002  inch  greater  than  the 
bore,  to  give  a  slight  shrinkage. 

The  contract  prescribed  that  the  gun  should  be  placed  vertically  in  a 
pit,  and  heated  for  the  insertion  of  the  tube.  The  contractors  proposed 
to  heat  the  gun  with  the  axis  horizontal  and  to  insert  the  tube  in  that 
position  to  save  expense  of  handling  gun.  The  Department  would  not 
authorize  any  change  in  the  specifications,  and  the  inspector  informed 
the  company  that  he  could  not  authorize  any  change  and  registered  his 
protest  in  writing  against  that  method  of  insertion.  The  company 
proceeded  with  the  horizontal  insertion  upon  their  own  responsibility. 

The  gun  was  placed  over  thu  longitudinal  bed-pit  or  foundation  from 
which  the  new  United  States  lathe  had  been  removed,  and  rested  upon 
two  bearings,  one  at  the  breech  and  the  other  about  10  fee^  from  the 
muzzle.  The  tube  was  placed  upon  a  cradle  in  line  with  the  bore  and 
fitted  with  water  apparatus  for  interior  circulation  of  water  in  the  bore. 
A  long  iron  rod  was  attached  to  the  front  end  of  the  tube  and  extended 
through  a  hole  bored  through  the  square  left  on  the  muzzle  end  of  the 
casting  in  the  prolongation  of  the  axis  of  the  bore.  A  rope  and  tackle 
were  attached  to  this  and  anchored  at  the  other  end  to  a  timber  of 
the  building.  The  object  of  the  rod  and  tackle  was  to  guide  and  drag 
forwiurd  the  tube  into  the  bore  until  it  brought  up  against  the  shoulder 
at  the  front  end.  A  second  rope  and  tackle  were  similarly  attached  to 
the  rear  end  and  designed  to  withdraw  the  tube  in  case  of  its  ^^  stick- 
ing'' before  reaching  ite  proper  position. 

FIRST  ATTEMPT  AT  INSERTION  OF  TUBE. 

When  everything  was  ready  the  fires  were  lighted  under  the  gun  on 
the  evening  of  June  25, 1888.  The  fuel  used  was  charcoal  and  pine 
slabs.  The  fire  extended  from  the  trunnions  to  within  a  foot  of  the 
breech.  The  flames  and  heat  were  confined  by  a  sheet  or  boiler-iron 
casing  open  at  both  ends,  which  covered  in  the  gun  from  the  breech  to 
some  distance  beyond  the  trunnions. . 

'    A  gnage  0.025  inch  larger  than  the  bore  was  employed  to  test  the 
expansion  of  the  bore. 

The  fires  were  kept  up  all  night  of  June  25,  and  the  gun  turned  at 
intervals  of  one  hour  to  get  it  heated  uniformly. 

JfiMr<iofi.— Jone  26,  1888. 

9  a.  m. .  Fire  allowed  to  bnm  down. 

10  a.  m. :  Qnage  went  in  freely. 

11.10  to  10.15  a.  m. :  Tried  to  insert  tnbe.    Got  it  within  a  few  inches  of  ahoalders 
when  the  anchor  at  the  forwiurd  end  gave  way ;  tried  to  withdraw  tnbe  by  means 
of reartaoUe:  failed. 
10.35  a.  im :  Fitted  new  anchor  in  trout  %tA  i^pp\l«d.'h^^VQ^<^  \mS^V^xm8l. 
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10.40  a.  m. :  Water  hot  to  the  hand. 
11  a.  m. :  Steam  arising  from  water. 
11.10  a.  m. :  Fired  np  with  pine  alabs  in  front  of  tnmnions;  axis  of  trnnniona  hoii- 

zoDtal. 
3  p.  m. :  Jack  at  rear  pushed  in  tube  -f^  inch. 
4.:^  p.  m. :  Gnn  revolyed ;  poshed  in  tabo  i  inch  (t). 
4.25  p.  m. :  Water  connection  raptnred ;  water  got  m  screw-box. 
4.35  p.  m. :  Tabe  went  forward  byjamps ;  sapposed  to  go  in  f  inch.    Ko  accurate 

measurements  could  be  taken.    The  tube  was  supposed  to  be  up  to  the  shoulder, 

buc  pressure  kept  up. 
4.40  p.  m. :  Hydnuit  test,  69^ ;  exit  water,  lld^ ;  steam  issuing  from  holes  at  muule. 

Fire  allowed  to  die  out. 
•Tune  27, 1688,  a.  m. :  Tube  had  withdrawn  incooling.    Joint  apparently  open  about 

■ff  inch,  as  felt  by  flat  spring  hook  inserted  in  hole  at  munele. 

SECOND  ATTEMPT. 

Monday,  Jnly  9, 1888. — Eight  set-screws  used  to  press  in  tube.  These 
screws  were  engaged  in  the  rear  end  of  casting.  All  were  set  up  tightly 
at  starting.    Fuel :  pine  dabs,  charcoal,  and  coke. 


12.00  m. 
1.00  p.  m. 
1.30  p.  m. 
1.40  p.  m. 
1.45  p.  m. 
2.20  p.  m. 
2.:i5  p.  m. 
2.50  p.  m. 
3.00  p.  m. 
3.10  p.m. 
3.12  p.m. 
3.45  p.  m. 
4.25  p.  m. 
4.30  p.  m. 
4.45  p.  m. 
5.05  p.  m. 
5.45  p.  m. 
6.00  p.  m. 
6.30  p.  m. 


Fire  lighted ;  trunnions  horizontal. 

Tube  extended  somewhat. 

Rotated  gun. 

Rotated  sun  one-half  revolution. 

Set  up  aU  screws  and  urged  fire  near  front  end  of  tube. 

Began  to  rotate  back  18&". 

Rotated  180° ;  water  in  tube  warm. 

Joint  apparently  open  one- fourth  inch  -f-  >  approximate. 

Screws  all  set  up. 

Water  quite  hot ;  flow  increased  until  cool,  and  then  turned  gun 

Started  to  turn  gun  with  crane. 

All  the  screws  set  up  again. 

One  bolt  broke  in  screwing  up. 

Rotated  gun  180°. 

One  side  of  Joint  apparently  closed  and  the  bther  apparently  open. 

Tightened  up  screws  and  increased  fire. 

Turned  gun  180°. 

Screwed  up  again ;  water  in  bore  cool. 

Diminished  water  until  it  came  out  hot,  and  then  turned  on  full  bead  to 
cool  suddenly. 
7.00  p.  m. :  Rotated  gun  180°. 

7.15  p.  m* :  Broke  second  screw  off;  set  up  remainder. 
7.20  p.  m. :  Broke  third  screw. 
7.25  p.  m. :  Choked  water  supply 

7.35  p.  m. :  Fire  pushed  lorward  from  breech  to  cut  off  heat  there. 
7.40  p.  m. :  Rotated  gun  180°. 
8.00  p.  m. :  Water  nearly  off  to  get  gun-tube  hot ;  fired  up  under  ficont  end  of  tube; 

could  hold  hand  in  water,  however. 
8.22  p.  m. :  Water  on  again. 
8.25  p.  m. :  Rotated  gun  1809. 
8.30  p.  m. :  Set  np  all  screws. 
8.45  p.  m. :  Rotated  180°. 
8.50  p.  m. :  Set  up  all  screws. 

9.00  p.  m. :  Set  up  all  screws :  fire  in  front  of  trunnions  only. 

9.39  p.m.:  Ceased  work;  left  men  to  keep  up  fire  in  front  of  trunnions;  cooliog 
breech.  Fire  was  kept  up  through  night.  All  the  screw-bolts  broke  as  the  con- 
traction took  place. 

Jnly  10,  1888y  a.  m.  Tube  apparently  in  same  position  as  before. 

THIRD  ATTEMPT. 

The  third  and  last  trial  was  made  July  19, 1888.    Below  is  given  the 
detailed  accouDt  of  the  operations. 

July  19,  1888 : 
7.30  a.  m. :  Fire  lighted  under  gun ;  fuel :  sawdust,  pine  slabs,  oharcoal  and  ooke ;  gun 

rotated  once  before  9.30  a.  m. ;  wat<er  in  tube  cold.    Fire  extended  tcom  1  foot  in 

front  of  face  of  breech  to  6  feet  in  front  of  trunnions. 
10.15  a.  m.:  gun  rotated  180°  ;  chill  off  the  water. 
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10.20  a.  m. :  Used  hydraulio  Jaok  to  preas  in  tabe.  t 

10.50  a.  m. :  Gnn  rotated  18CP ;  fire  extended  farther  along  gnn  and  more  intense  than 

on  either  of  the  previous  occasions. 
10.55  a.  m. :  Pumped  on  jack. 
11.25  a.  m. :  Set  up  all  8  screws  in  breech. 
11.35  a.  m. :  Screws  all  ti^ht ;  no  movement  of  tube  observed, 
11.45  to  11.50 :  Rotated  180^ ;  water  cool ;  over  40  gallons  pear  minute  going  throagh 

bore  of  tube. 
11.55  a.  m.  to  12.05  p.  m. :  Pump  and  screws  worked. 
12.10  p.  m. :  Hydraulic  jack  leaking;  out  of  order. 
12.20  p.  m. :  Hydraulic  jack  repair^ ;  all  right.  * 

12.30  to  12.40  p.  m. :  Hydraulic  jack  worked  and  fired  up  in  front  of  trunnions.        ' 
12.45  p.  m. :  Fired  up  with  coke  whole  length  of  tube ;  pump-¥alve  of  jack  does  not 

work. 

1  to  l.t^  p.  m. :  Rotated  180° ;  hot  fire ;  water  cool. 

1.20  p.  m. :  Rotated  180° ;  water  cool,  but  *J9  warmer  than  last  observation. 
1.40  p.  m. :  Rotated  180° ;  pump-valve  does  not  work ;  relying  on  screws  to  set  up 
tube. 

2  p.  m. :  Tightened  screws;  juck  does  not  work. 
2.10  p.  m. :  Rotated  IW°  ;  set  up  screws. 

2.45  p.  m. :  Rotated  180° ;  set  up  screws  while  turning  gnn. 
.3.15  p.  m. :  Rotated  180° ;  set  up  screws. 

4  p.  m. :  Rotated  180° ;  set  up  screws. 
4.13  p.  m. :  Set  up  screws. 

4.40  p.  m. :  Rotated  180°  j  set  up  screws. 

4.50  p.  m. :  Fire  lowered  in  rear  of  trunnions  and  sheet-iron  casing  removed  at  breech 

to  let  it  cool  and  grip  tube,  so  as  to  draw  front  end  np  to  shoulder ;  fire  kept  up  in 

front  of  trunnions ;  water  cool ;  chill  off. 

5  p.  m. :  Rotated  180° ;  set  np  screws. 
5.20  p.  m. :  Set  up  screws. 

5.30  p.  m. :  Rotated  180°. 

5,50  p.  m. :  Changed  three  long  screw-bolts  for  short  ones. 

6.  p.  m. :  Rotated  180° ;  fired  up  in  front  of  trunnions.  William  P.  Hunt,  Jr.,  stated 
that  he  would  keep  fire  up  in  front  of  trunnions  all  night,  and  hoped  to  get  tube  up 
to  shoulders  by  cooling  rear  end  of  gnn. 

6.45  p.  m. :  Hydraulic  jack  useless;  removed;  relying  on  screws. 

6.55  p.  m. :  Set  up  all  screws  to  their  full  length  of  thread ;  can  not  turn  more. 

7.55  p.  m. :  Removed  casing  as  far  as  trunnions  to  cool  breech;  fired  np  in  front  of 
trunnions;  tnbe  apparently  withdrawn  a  little. 

8.10  to  8.15  p.  m.:  Rotated  gun,  180°. 

8.25  p.  m. :  Fired  np  in  front  of  trunnions;  tube  apparently  withdrawn  a  little,  prob- 
ably due  to  contraction  of  casing.  ^ 

9.00  p.  m. :  Fired  up  in  front  of  trunnions ;  tnbe  projecting  at  rear  a  little  more ;  con- 
traction of  casing. 

9.20  p.  m. :  Rotated  gun  90° ;  one  long  bolt  broke,  leaving  seven. 

9.45  p.  m. :  Bolt  replaced  ;  eight  now. 

9.50  p.  m. :  Rotated  cun  90°. 

10.30  p.  m. :  Bolt  broke  and  was  removed. 

10.40  p.  m. :  Replaced  bolt  and  nut.  The  foreman,  Signer  Ambrosi,  decided  not  to 
rotate  gnn  again  for  fear  of  breaking  bolts ;  slabs  put  on  top  of  gnn  to  keep  np  the 
heat  there ;  apparently  no  chance  in  tube. 

11.25  p.  m. :  Crackling  sound  heard. 

11.30  p.  m. :  Bolt  broke  from  strain  due  to  cooling  of  gun. 

11.35  p.  m. :  Bolt  replaced;  eight  again. 

11.55  p.  m.:  Bolt  broke  on. 

July  20f  1888,  12.05  a.  m. :  Bolt  broke  off. 

12.10  a.  m. :  Both  bolts  replaced;  eight  again. 

12.35  a.  m. :  Bolt  broke  off. 

12.45  a.  m. :  Bolt  replaced ;  eight  on. 

3.20  a.  m. :  Bolt  broke  off;  seven  now. 

3.25  a.  m. :  Bolt  replaced ;  eight  again. 

5.25  a.  m. :  Bolt  broken. 

5.30  a.  m. :  Work  ceased ;  gun  left  to  cool ;  no  fire. 
July  23, 1888. — Water  apparatus  removed  and  two  preliminary  impressions  taken 

of  joint  of  tube  in  bore  180°  apart.    No.  1,  no  sign  of  joint.    No.  2  showed  slight 

joint,  probably  due  to  the  bevel  removed  from  edge  of  bore. 
July  24,  1888. — Six  sntta-percha  impressions  taken  around  joint;  slight  traces  of 

joint,  but  mt^  be  filled  with  rust-,  as  the  tube  cup  leaked  a  little. 
July  27, 1888. — Sulphur  impressions  taken,  180°  apart;  joint  apparently  good.    It 

was  decided  that  the  tube  was  up  to  its  seat. 
Jnly  28|  1688. — Began  moving  gun  to  lathe. 
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«By  Angast  1, 1888,  the  gan  was  in  the  lathe  and  work  resumed  and 
coDtinaed  until  the  gun  was  finished,  December  15, 1888^  Ontta-percha 
impressions  taken  of  the  finished  boring  and  again  after  rifling  showed 
no  sign  of  opening  at  joint. 

Aitier  finsJ  star-gauging  of  bore  a  cylinder  gauge,  48  inches  long  and 
11.996  inches  in  diameter,  was  passed  into  the  bore  firom  each  end  and 
stopped  at  the  junction  of  the  steel  tube  with  the  cast-iron  casing.  This 
was  probably  due  to  the  bar  thrown  up  by  the  rifling  tool  in  passing 
from  one  metal  to  the  other.  *  The  spot  was  lapped  out,  when  the  gauge 
passed  through  the  bore  each  way  without  difficulty. 

The  onlinates  of  the  former  for  the  rifling  curve  were  carefully  meas- 
ured and  verifled.  The  greatest  variation  did  not  exceed  a  few  hun- 
dredths of  an  inch. 

With  the  completion  of  this  gun  close  all  contracts  between  the  Ord- 
nance Department  and  the  South  Boston  Iron  Works. 

Appended  to  this  report  will  be  found  six  tables,  giving  additional 
data  relating  to  the  12-inch  cast-iron  B.  L.  rifles  with  steel  tubes. 

Tablb  L^Shaufing  the  exterior  diaw^etere  of  the  l2An6k  B.  L.  rifle,  ateel  tubed. 


Distence  in  inches 
frommoxile. 

Sxtailor  diameter. 

Preeerfbed. 

Vaiifttioii. 

Atmnasle 

6 

Jneket, 
24 
24 

24.876 
24.7125 
25.06 
25.40 
25l75 
26.1 
26.6 
17.1 
27.8 
2a7 
29.7 
80.8 
82.1 
38.45 
84.96 
86.66 
88.46 
40.76 
43.25 
45.45 
47.75 
49.7 
61.8 
52.55 
53.6 
54.6 
66.8 
55l6 
56.94 
66.00 
55l94 
55.75 
55.66 
66.00 
68.02 
4L0 
41.0 

InehM, 
24 
24 

24.876 
24.76 
25.06 
*2&40 
26.76 
26.1+ 
26.55 
27.1 
27.78 
28.65+ 
2tt.7 
30.85 
82.15 
83.52 
35.0+ 
86.7+ 
38.6 
40.85(f) 
41.3 
45.5 
*47.5 
*49.5 
51.4 
52.6 
53.63 
54.56 
55.35 
55.61 
64.00 
55.9+ 
56.9 
55.75 
55.55 
55.0 
53.06 
4a  05 
40.95 

Inch. 
0.0 

.0 

.0 
+  .6876 

.0 

.0 

.0 

.0 
+  .05 

.0 

—  .02 

—  .65 
.6 

+  .05 
+  .06 
+  .07 
+  .05 
+  .04 
+  .04 
+  .10 
+  .06 
+  .05 

—  .25 

—  .02 
+  .10 
+  .05 

1     +  .05 
+  .05 
!     +  .05 
,     +  .01 
'    —.04 

—  .10 

—  .04 
1         .0 

—  .01 
!         .0 

1    +.08 

—  .05 

—  .06 

16 

25 

86 

45 

66 

65 

75 

85 

95 

165 

115 

125 

135 

145 

155 

165 

176 

185 

165 

205 

215 

225 

235 

245 

255 

265 

275 

285 

295 

3or) 

315 

325 

334 

343 

350.125 

357.25 

360.00breeoh.... 
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HoiSioataL     Tetdeal. 


aoiiionUL    Teitiod. 


I8.00i 
18. 0« 

:s.ou 

IK.OM 
1&0«1SS 
18.0 
30.  IM 

aatoa 

2a  MS 
ZD.E01 

aasos 

30.  Ml 
30.1^ 
3a.G03 

30.  ni 


10;  us 
aoLHS 

30  GO! 


20.M)3 

sa'.Mi 

30.  M3 

2aSD3 
30.903 
3D.  503 
20.  M3 
30.M3 
40.G03 
!0.S03 
30.E03 
=0.(03 
2alM3 
3a  503 

3C!U3 


:k.«o« 

is-oots 
io.'sii' 

30.501 

so.  SOI 


lO.Ul 


30.  sa 

20,  Ml 
tO-DOt 
30.G01 
30.  MI 

aawt 

20.  Ml 
30.501 


20.  M3 
20.  Ml 
30.  M3 
20.  £03 

2o!^03 
20..%D2 

2a  Ml 

10. 5M 

20.  Ml 

.20.902 
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DIstAaoe  from  bvat 


HoTiKmuL     Veniol. 


Hnriioiital.    TstloaL 


so.im 

£0.103 

30.  MI 


20.500 
M.-WO 

>         20.  SOU 
IO.UU4- 


».50l 

-JO.  501 


JO.  MI 
20.  MX 


»L902 
20.  Ml 
20.  Ml 
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TABixlU.—£zterior cn!ipenngo/$Ueltabe/br l^ndi  B.  L.  omt-ironri/te,  hiiMi witA •(m1. 


brHchortabe. 

H-™,^. 

Tertlcui 

UlsUDcn  rtotQ 
liTovabiirtDbc 

VeiSlML 

JmA«. 

JtaAtt. 

IlKkH. 

tiMa. 

InelM. 

20.409+ 
30.409+ 

ao.40»+ 

S0.4»T 
20.400+ 
1-0.  400+ 
2U.4B0+ 

2o!  400+ 
30.4001- 
80.490+ 

ai:*»o+ 

20. 400+ 

20.400+ 

30.490+ 

20.400+ 

30.400 

20.400 

30.400 

20.400 

20.409 

20.400 

20.400 

20.400 

20.409 

2a  4M 

20l4W 

20^490 
20. 4W 

20,490 

20!409 

ss 

20.409 
20.409 
20^400 
20.409 
20.400 

aa400 

20.409 
20.400 
20. 409 

is 

20.490 

sa490 

20.490 

2a  400 

ag 
lii 

20.490 
20.400 

i  ■hoDlitar. 

-aoos 
aoos 

8.00S 

!5IS 

is: 

B.00S+ 

uf£. 

Iwku. 

•an 

V 

2i 
2« 
» 
21 
21 
2l 
» 

soo 

MO 
SOO 

500 

MO 

M« 

MO 

600 
6U0 

lit 

S!0.*Bi4- 
20.4N'f 

iJSH: 

aa.iaa+ 

20.  UM- 

|S| 

io.4aaA- 

Hist 
».*«-(- 
so.  4m 

p:!K 

iiSI 

ao.4B»+ 

M.tMH- 

sa.4W+ 
m.4BH- 

2«.4SS-t- 
2I).4M+ 

at,4W+ 
20.  tea-}- 

W.601 

JO.  SOI 

so!  Ml 
so.  Ml 

so!  HI 

20.  m 

mm 
saKM 

ItLBOU 

lasoos 

SO.MMS 
».»09 

IE 

SO.MKIG 

saaooe 

10.IKI0E 

e).KKiG 

20.fWfl 

ao.H»e 

us 

SO.UMS 

IE 

li 

'20.500 
20.500 
30.500 

^Si 

20.  MM 

211:000 
20.490+ 

SK 

||: 

20.4(0+ 

20.409+ 

20!  400+ 

2a  MO 

20,600 
2U.6U0 
20.600 
30.600 
20.600 

i&5oa 

30.  M« 

so;  600 

■30.600 

B.0osT 
8.00S+ 

ISt 

8.006+ 
V«rtloi>l. 

»l 

aa.-- 

119 

H 

SO.IKIDG 
20.  BOOS 

ioisoi 

11 

lolsno 
no,  MO 

20.  MO 

>a.s<>o 

mIboo 
2o!soo 

M.»0 

soisoo 

id!  MO 
20.600 

IE 

•20,600 

2u,noo 
ao.  !-*io 

Si 

20.  S« 

isa 

M 

127 

M 
10 

» 

1 

» 

20 

SU 

sa 

•20 
20 

a 

21 
2( 

a 

30 
20 
M 

» 

40B+ 
490 
4W 
4W 
4M 

4M 

4IHI 
409 

409 
4M 
400 
400 
400 
400 

400 -f 

400+ 
4W+ 
400+ 

mt 

400+ 

4t»+ 
4B0+ 
490+ 

lai 

« 

Memi 

Omud  niwil' ! 
Gnuid  in«n  . 

«::::::;:;::■ 

leioos 

LSIOOS 

io.4mf- 
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DUtM>«    fna 

nude. 

narlKmtBl. 

Twtloiil. 

DIbMoca    from 

TwUcrf. 

ImAu 

IncAfJ. 

is 

-WW 

~.0M 
.OUi 

ws 
'eta 

3.003 

JLIKO 

:«>3 

iOOJ 

2:013 
i:oi>3 

^001 

-.«■! 
-.003 

■:wi 

-ft  3 
-,0.« 

•~uii 

-.BO! 

(■: 
lio-a 

IE 

12.00a 
laoua 

12.003 

laooa 

12.(103 
12.001 
2.003 
Z.003 

2.003 
2,003 

roca 

;s 

-003 

-001 

la 

2.003 

jS 

-0<>3 
2.003 

:!S 

-003 

's 

"O-B 

'.!.0>>3 

2.  COS 
2.003 

3.003 

ioos 

12.001 
2.001 

2.0O3 
2.0"! 
2.1)03 
101^3 
iO-.'S 

ElO 

i»"a 

Is 

:l».3 

H-3 

l| 

?;1.^3 
iffi 

i«A«. 

InelkM. 

iS 

2.00s 
11.00) 
2.083 

1.003 

3.003 

11003 

gs 

^003 

^5! 

11003 
1003 

1003 
1003 

1003 

11 

11.003 
2.003 
11003 
11.033 
3.003 

llod 
1.001 
1.0U1 
lOuS 
2.U01 

loia 
•.on 

U.003 
X0«3 

sus 

11003 
11.003 

J:!S 

11003 

4S 

si 

US 

1003 
1003 
2.003 
U.003 
1003 

■iffi 

1003 
2.003 
l«tt 
2.003 

?S 

iooj 

3.003 
11003 

iiMn 

Ituka. 
12.003 
2.003 

11 

11 OM 
11003 

ta 

uou 

>il8 

uoot 

1003 

11 003 

lit 
lit 

110M+ 

IB 
sst 

u.ot»+ 

1003+ 
lOiW- 

li 

11 MW- 

ii 

iS 

56 

lis 

-i ::::;: 

1;;^^;;;;: 

» 

tta 

113 

,  «::::::::::;:: 

;  IS::::;::;::::: 

II:::::::::::- 

!M 

IS 
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Tabls  IV.—Slar  gauging  qf  12-inek  B.  L.  ctut-inm  rifit  be/ore  f^ing  and  after  finUit 


HorlsDutal 

Vartkri. 

DiiUncn    ftom 

□orUoDUl. 

VerttaU. 

^^- 

12.003 

is 

liooB 

is 

ilS 

13.003 

U.M3 

IB.  003 
]».0<K1 

Sffi 

ia.0B3 

11003 

iiffi 

12.001 

Sffi 

Li 

li-i 

II 

13.003 

is 
li 

12.003 

is 

laiooj 

11003 
12.003 

12.003+ 

is 

ItOMi 

i2;ou»+ 

12.l»3+ 

13.003? 
12.0034- 

ia.0O3+ 

12.003+ 

11.1103+ 
11.0U3+ 
12.003+ 
13.003  + 
I3.0O3+ 

!JS| 

12.003+ 

sst 

ia.oM+ 

12.003+ 
13.003+ 
ll:.0l)3+ 
ltOU3+ 
12.003+ 
12.003+ 
12.0113+ 
12.003+ 
11.003+ 
12.003+ 
12.003+ 
12  003+ 

i3.6ra+ 

12.003+ 
11003+ 

U.003+ 

liooa: 

12.003 
13.003 

11003^ 
11.(103+ 

„.'"^; 

12.003 

12.003 

12.003 

>      liOuS 

12.003 
11003 

11003 
11003 

110O3 
1Z.0U3 

11003 

13.003 

12.001 

12. 003 

11003 
11003 
12.003 
11003 
11003 
13.003 

11003 

11003 

11003 

11 003 
11003 

11003 

11003 

1100a 

13.003 

I2.V1I3 
11003 

13.0113 
12.003 

1003+ 

1003+ 
1003+ 

1003+ 

1003+ 

2!  003  + 
2.003+ 
2.003+ 

ist 
iM 
||I 

1003+ 
1003+ 

1003+ 

IZX 

1003+ 
100S+ 

|St 

1003+ 

1003+ 

10OS+ 
2.003+ 

3.003+ 

11003+ 
110M+ 

iioosi 

12.003+ 
12.003+ 
11  003+ 
13.  0U3+ 
11003+ 
11003+ 

is!  003+ 

68 

M 
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Table  VL— Star-gauging  of  rifling  of  12-inch  CMMron  B.  L.  rifle,  itecl-luhed. 
[a)|[n»TM;  SaUml*.    DlHDetonmeuoTedacTou  grooTes.] 


-s- 

Dtome- 

DIstiuiw 

-Kr 

tHBtUCO 

tnm 

Diuilii- 

tor. 

Insha. 

Inebrt 

2M.— 

11.  a 
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Tablk  yi.— Star  gauging  of  rifling  of  12  inch  coBt-iron  B,  L,  rifle,  BieeUiubed—ConVd, 


Distance 
fh>in 

Diame- 

Difitance 
from 

Diame- 

Dlf>taiice 
from 

Diame- 
ter. 

muKzle. 

ter. 

muzzle. 

ter. 

muzzle. 

Inches. 

Inche9, 

Inehe§. 

Inehea. 

Inehe$. 

Inelui. 

254 

12. 12 

163 

12. 125 

73 

12.124 

253... 

12. 12 

162  .... 

12.125 

72 

12.124 

252 

12.12 

161 

12. 125 

71 

70 f 

12.124 

251 

12.12 

160 

12.125 

12.124 

250 

12.12 

169 

12.125 

69 

12.124 

24© 

12.12 

158 

12. 126 

68 

12.124 

248 

12.12 

157 

12.126 

67 

12.124 

247 

12.12 

156 

12.127 

66  

12.124 

246 

12.12 

165 

12.126 

65 

12.124 

246 

12.12 

154 

12.126 

64 

12.134 

244 

12.12 

153 

12.126 

63 

12.124 

243 

12.12 

152 

12.126 

62 

12.124 

242 

12.12 

151  .... 

12.126 

61 

12.124 

241 

12.12 

150 

12.126 

60 

12.124 

240 

12.12 

149 

12.126 

69 

12.124 

239 

12.12 

148.-... 

12.126 

58 

12.124 

238 

12.12    . 

147  .... 

12. 126 

57 

12.124 

237.... 

12. 12 

146 

12.126 

66 

12.124 

236 

12.12 

145 

12.125 

55 

12.124 

235 

12.12 

144 

12.125 

54 

12.124 

234 

•12.12 

143 

12. 125 

53 

12.124 

238 

12.12 

142 

12.125 

52 

12.124 

232 

12.12 

141 

12.125 

51 

12.124 

231  .... 

12.12 

140  .... 

12.125 

60 

12.124 

230 

12.12 

139 

12.125 

49 

12.124 

m»m^9  «    ■   •   • 

12.12 

138 

12.125 

48 

12.124 

228 

12.12 

.137 

12. 125 

47 

12.124 

227 

12.12 

136 

12.126 

46 

12.124 

226 

12.12 

135 

12.125 

45 

12.124 

225.... 

12.12 

134  .... 

12.125 

44 

12.124 

224 

12.12 

183 

12.125 

43 

12.124 

223... 

12. 121 

182 

12.125 

42 

12.124 

222.... 

12. 121 

131 

12.125 

41 

12.124 

221 

12. 121 

130 

12.124 

40 

12.124 

220 

12.111 

129 

12.124 

39 

12.124 

219 

12.121 

128  .... 

12. 124 

88 

12.124 

218 

12. 121 

127. 

12. 124 

37 

12.124 

217 

12.121 

126 

12. 124 

36 

12.124 

216 

12.121 

126 

12. 124 

35 

12.124 

215 

12.121 

124  .... 

12.124 

34 

12.124 

214 

12.121 

123 

12.124 

83 

12.124 

218 

12.121 

122 

12.124 

32 

12.124 

212 

12.121 

121 

12. 124 

31 

12.124 

211 

12. 121 

120 

12. 124 

30 

12  124 

210 

12.121 

110 

12.124 

29 

12.124 

209  .... 

12, 121 

118 

12. 124 

28 

12.124 

208 

12. 121 

117 

12.124 

27 

12.124 

207 

12. 121 

116 

12. 124 

26 

12.124 

206 

12.121 

115 

12.124 

25 

12.124 

205 

12. 121 

114 

12. 124 

24 

12.124 

204 

12.121 

113 

12.124 

23 

12  124 

203 

12.121 

112  .... 

12. 124 

22 

12.124 

202  ..!. 

12.121 

HI 

12.124 

21 

12.124 

201 

12. 121 

110 

12. 124 

20 

12. 124 

200 

12.121 

109 

12. 124 

19 

12.124 

109 

12.121 

108 

12. 124 

18 

12, 124 

198 

12.121 

107 

12.124 

17 

12.124 

197 

12. 121 

106 

12. 124 

16 

12.124 

196 

12.121 

106 

12.124 

15 

12.123 

195 

12.121 

104 

12.124 

14 

12.123 

194 

12. 121 

103 

12.124 

18 

12.123 

193 

12.123 

102 

12.124 

12 

12.123 

192 

12.123 

101 

12.124 

11 

12. 123 

191 

12. 123 

100  .... 

12.124 

10 

12. 121 

190 

12.124 

09 

12. 124 

9 

12.121 

189 

12.124 

98 

12.124 

8 

12.121 

188 

12. 124 

97 

12. 124 

7 

12.121 

187 

12.124 

96  .... 

12. 124 

6 

12.121 

186 

12.124 

05 

l*-».  124 

5 

12.125 

185 

12. 124 

94 

12. 124 

4 

12.125 

184 

12.125    1 

93 

12. 124 

3 

12. 125 

183 

12.126 

92 

12.124 

2 

12.125 

182 

12. 126 

91 

12. 124 

1 

12. 125 

181 

12. 126 

90 

12.124 

*0 

12.126 

180 

12.126 

. 

*  Muzzle. 
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ADVERTISEMENT,  SPECIFICATIONS,  PROPOSALS,  AND  CONTRACT  FOB 
STEEL  FORGINGS  FOR  S-INCH,  lO-INCH,  AND  12^INCH  GUNS,  TORE  PRO- 
CURED UNDER  THE  ACT  OFSEPTEMRER  22, 188H. 

(6  platA.) 

[  AdTertisement.  ] 

proposals  for  8-mch,  lo-ikch,  and  12-inch  steel  gun  foroings. 

Ordnance  Office, 
War  Department, 
Wa9hingion,  Noveinher  15,  1888. 

Sealed  proposals,  in  daplicate,  will  be  received  at  this  o£Qce  from  steel  mannfaot- 
nrers,  who  are  resident  citizens  of  the  United  States,  nntil  1  o'clock  p.  m.,  on  Thurs- 
day, December  20,  1888,  at  which  time  they  will  be  publicly  opened,  for  supplying 
the  Ordnance  Department,  U.  S.  Ai*my,  with  complete  sets  of  rough  fiuishtti,  oi£ 
tempered,  and  annealed  steel  fori^ings,  of  Americau  manufacture,  for  8-inch,  10-inob, 
and  12-inch  guns.  Blank  forms  on  which  propoBal8  must  be  made  and  all  informa- 
tion required  by  bidders  can  be  had  upon  application. 

8.  V.  Ben^, 
Rrigadier-General,  Chief  of  Ordnance, 


instructions  to  bidders  70r  8-inch,  10-inch,  and  12-inch  steel  oun  forqings. 

Ordnance  Office, 
War  Department, 
Waehingionf  November  15,  1888. 

The  sets  of  forgings  for  8-inoh,  10-inch,  and  12-inch  steel  guus,  for  which  propolis 
are  invited  under  newspaper  advertisement  of  this  date,  nioHt  conform  in  quality  and 
dimensions  to  the  specifications  and  drawings  to  be  had  at  this  ofUce. 

Bidders  will  state  the  average  price  per  pound  for  the  forgings  for  each  caliber,  and 
the  number  of  complete  sets  of  forgings  for  each  caliber  which  they  will  furnish. 

The  total  price  bid  must  be  about  $1,455,000. 

Under  the  terms  of  the  act  of  Congress  approved  September  22,  1888,  under  which 
proposals  are  invited,  and  the  proportionate  number  of  sets  of  forgings  for  each  cali- 
ber required  by  the  Department,  the  number  of  sets  will  not  be  less  than  21  for  ^^8 
of  8-inch  caliber,  22  for  guns  of  10-inch  caliber,  and  14  for  guns  of  12- inch  caliber. 
Any  increase,  proposed  by  bidders,  in  the  number  of  sets  of  lorgings  to  be  furnished 
will  be  as  evenly  distributed  as  possible  amonja^  the  several  calibers. 

Bidders  will  also  state  the  date  when  the  deliveries  of  complete  sets  of  forgings  for 
eaoh  caliber  will  commence,  the  rate  at  which  deliveries  will  be  made  after  the  first 
delivery,  and  when  deliveries  of  complete  sets  of  forgings  for  each  caliber  will  be 
completed. 

Bidders  must  have  or  agree,  in  case  their  proposal  is  accepted,  to  erect  in  the  United 
States  a  suitable  plant,  including  the  best  modern  appliances,  capable  of  making  all 
the  steel  required  and  of  finishing  it  in  accordance  with  the  contract,  and  the  bidder 
to  whom  contract  is  awarded  must  execute  the  same,  with  good  and  sufficient  euretiet 
for  the  faithful  performance  thereof,  within  twenty  days  uter  reoeiving  written  no- 
tice of  acceptance  of  proposaL 

Jg48 
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The  right  is  reserved  to  waive  informalities,  and  to  reject  any  or  all  hide. 

Envelopes  oontaining  proposals  should  be  marked  **  Proposals  for  8-lnoh,  10-inoh, 
and  12-inch  steel  gan  forgings,"  and  be  addressed  to  ''The  Chief  of  Ordnance.  U.  S. 
Army,  Washington,  D.  C." 

Copies  of  the  advertisement,  of  these  instructions  to  bidders,  of  the  specifications, 
and  of  the  drawings,  must  accompany  and  form  part  of  proposals. 

Contract  for  the  manufacture  of  these  for||riDgs  will  stipulate  that  if  the  sets  of 
forgings  are  not  delivered  at  the  proposed  times,  there  will  be  imposed  od  the  con- 
tractor a  penalty  of  two-tenths  of  a  cent  per  pound  per  month  on  the  price  of  each 
set  of  forgings  for  each  month  of  delay  in  dehvery.  Fart  of  a  month,  or  the  time  al- 
lowed, nnder  paragraph  13,  Part  I,  of  the  specifications,  to  replace  finally  rejected 
forgings,  not  to  be  considered.  * 

S.  V.  BenISt, 
Brigadier-General,  Chief  of  Ordnance. 


fiPBCIFICATIONS    GOVKRIONO    THB  MANUFACTURE    AND    INSPECTION    OF  STEEL  FOR 
CANNON,  PRESCRIBED  BT  THE  OrONANCB  DEPARTMENT,  U.  8.  ARMT. 

FART   I.— GENERAL    SPECIFICATIONS. 

1.  Metal 

The  metal  used  shall  be  low  steel,  melted  by  the  open-hearth  process,  and  cast  into 
suitable  ingots  at  the  works  of  tbe  contractor.  For  special  purposes  and  for  some 
small  parts  crucible  steel  shall  be  used  when  required. 

2.  Marking  forgings  during  manufacture. 

The  manufacturers  shall  devise  and  use  plans  for  marking  forgings,  pieces  for 
forgings  cut  from  ingots,  etc.,  which  shall  determine  with  certainty  that  end  or  part 
of  the  forging,  piece,  etc.,  which  was  nearest  to  the  top  of  the  ingot  as  cast,  and  in 
case  more  than  one  piece  is  cut  from  any  one  ingot,  the  relative  positions  of  the  sev- 
eral pieces  in  the  ingot,  and  which  shall  in  all  cases  assure  the  identification  of  the 
forging,  piece,  etc.,  witn  the  ingot  from  which  it  was  made  or  cut.  They  shall  also 
determine  with  certainty  the  weight  of  metal  cut  from  the  top  and  from  the  bottom 
of  each  ingot  used. 

3.  Condition  of  material  when  delivered. 

An  the  forgings  shall  be  rough  finished,  except  when,  for  some  parts  of  breech 
mechanism,  it  is  specifically  stipulated  that  smooth  forging  are  required;  tboy 
]ihall  conform  strictly  to  the  dimensions  shown  on  the  drawmgs  accompanini^  the 
contract.  The  United  States  requires  sound  and  reliable  material,  and  the  pieces 
shall  be  free  from  seams,  cracks,  sand,  slag,  folds,  or  other  defects. 

4.  Allowanee  of  metal  for  teets. 

The  manufacturers  shall  always  allow,  without  cost  to  the  United  States,  su£Qcient 
additional  length  or  size  to  the  pieces  to  furnish  the  test  specimens  required.  If  no 
particular  part  of  the  piece  is  designated  for  the  specimens,  the  instructions  of  tbe 
BOiior  inspector  shidl  be  followed. 

5.  Metal  for  manufaetnren^  teete. 

Any  metal  required  by  the  manufacturers  for  their  own  mechanical  tests  at  the 
various  stages  of  manufacture  shall  be  provided  for  in  additional  length  or  size  of 
the  pieces  over  that  required  by  the  United  States  for  the  tests  of  acceptance,  and  in 
no  case,  unless  by  special  authorization  of  the  senior  inspector,  shall  the  manufact- 
urers use  for  their  own  tests  any  of  the  metal  or  length  of  piece  required  by  the 
United  States. 

6.  Teet  of  speoimene. 

If  the  manufiusturers  possess  a  reliable  testing  machine,  and  if  the  results  obtained 
with  snob  testinff  machine  are  found  to  be  comparable  with  thoaib  q\i\a^^^V2^VX^^ 
UnitedStfttas  testing  machine,  at  Watertown  Ax«ena\,t\i<en\;kL«QA'«txikxaKik\»«^!^^ 
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required  shall  be  tested  by  the  manufactorers  in  snch  manner  as  shall  be  pteoerilieilby 
the  United  States  and  in  the  prefience  of  the  inspector:  and  the  inspector  shall  be  fur- 
iiished  with  the  original  notes  of  the  several  tests  tiiat  they  may  be  worked  up  in 
his  office.    Tests  made  with  the  United  States  testing  machine  at  Watertown  Artfoal 


by ^ ^ , 

except  for  good  and  sufficient  reasons,  to  be  adjudged  as  such  by  the  seuior  inspector. 
If  the  manufacturers  have  no  reliable  testing  macnine  then  all  the  specimens  snidl  be 
tested  at  Watertown  Arsenal. 

7.   Shipment  of  Bpeciment, 

^  All  snecimens  which  are  to  be  tested  at  Watertown  Arsenal,  excepting  those  spe- 
cial A<lditional  specimens  taken  by  the  United  States  for  information,  Bballbe  sent  to 
that  place  by  the  manufacturers,  hy  exprt*s8,  at  their  own  expense.  All  specimens 
shall  pass  through  the  senior  inspector's  hands  for  inspection  and  record. 

8.  Cost  of  testing  gpecimem. 

All  tests  made  by  the  mannfactnrcrs  shall  be  without  cost  to  the  United  States.  If 
tests  are  made  at  Watertown  Arsenal,  then  the  actual  cost  of  testing  and  recording 
specimens  shall  be  charged  to  the  manufacturers. 

9.  Beportt  of  tests. 

Summaries  of  the  results  of  test  of  specimens  made  at  Watertown  Arsenal  will  be 
furnished  the  manufacturers  for  their  mfomiation,  but  shall  be  regarded  as  strictly 
confidential  prior  to  their  publication  by  the  Government. 

10.  Provisional  acceptance. 

Pieces  which  have  filled  the  requirements  of  mannfaotnre,  which  are  accepted  as 
to  physical  qualities,  which  are  satisfactory  as  to  dimensions,  and  which  show  no 
defects,  shall  be  received  by  the  United  States  provisionally,  bnt  the  manofactoren 
shall  hold  themselves  liable  to  promptly  replace  any  piece  which  mAy  be  condemned 
at  any  time  during  machine  finishing  for  any  developed  defect. 

11.  Delivery. 

A  piece  shall  be  considered  delivered  when  it  is  received  provisionally  by  the  United 
States.  The  manufacturers  shall  place  such  pieces,  without  charge,  on  board  cani, 
where  they  can  be  taken  up  by  a  convenient  shipping  line,  for  transportation  by  the 
United  States. 

1*2.  Weight  of  delivered  pieces. 

The  weight  of  all  pieces  shall  be  determined  in  the  inspector's  presence  on  reliable 
and  accurate  scales,  which  the  iuspector  may  verify  at  any  time.  The  weight  should 
closely  correspond  with  the  calculated  weight,  asHuuiing  a  cubic  inch  of  steel  to  weigh 
0.285  of  a  pound ;  should  there  bo  any  great  variation,  and  the  inspector  can  not  ac- 
curately check  the  weight,  then  the  calcnlated  weight  at  the  required  rough  finished 
dimensions  shall  be  taken  as  correct. 

13.  Time  allowed  to  replace  pieces  not  accepted  or  rejected. 

If  a  piece  is  not  accepted  on  account  of  nnsatiHfactory  physical  qnalitics  shown  by 
the  results  of  test  of  the  first  set  of  8])ocinienH  presented,  the  manufacturer  shall  be 
allowed  six  weeks  in  the  case  of  tubes  and  jackets  for  cannon  of  8  inches  caliber  and 
over,  and  four  weeks  in  the  case  of  all  other  pieces,  from  tbe  date  of  notification  of 
non-acceptance,  in  which  to  present  additional  specimens,  if  additional  treatment  or 
testing  is  allowed. 

If  the  manufacturers  desire  to  present  additional  specimens  they  shall,  within  three 
days  from  the  date  they  are  informed  of  non-acceptance,  notify  the  senior  inspector 
to  that  effect.  If  suchuotitication  is  not  received  within  that  time,  or  if  the  manu- 
facturers are  informed  they  can  not  re-treat  or  re-test  the  piece,  they  shall  proceed  to 
replace  it. 
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If  a  piece  is  finally  rejected  at  the  man afactarers'  works  on  acconnt  of  nnsatisfac- 
ory  pDysical  qualities  or  dimeusions,  or  on  account  of  defects,  or  at  any  time  after 
ell  very  on  acconnt  of  defects,  then  the  manufacturers  shall  be  allowed  six  months 
n  the  cas^of  tnbes  and  jackets  for  cannon  of  8  inches  caliber  and  upwards;  four 
Qonths  in  the  case  of  trunnion  hoops  for  cannon  of  over  8  inches  in  caliber,  and  also 
n  the  case  of  tubes  and  jackets  for  cannon  below  8  inches  in  caliber,  excepting  field 
alibers;  three  months  in  the  case  of  tabes  for  field  calibers,  and  trunnion  hoops  for 
tannon  of  8-inch  caliber,  and  two  months  in  the  case  of  all  other  pieces,  from  the 
late  of  notification  of  rejection,  in  which  to  replace  the  rejected  pieoey  and  to  pre- 
lent  the  first  set  of  specimens  from  the  new  piece. 

14.  U»e  of  r^eoted  pieces. 

Pieces  which  are  rejected  may  with  the  approval  of  the  senior  inspector  be  used 
or  other  pieces  of  smaller  dimensions,  but  such  smaller  pieces  made  from  a  rejected 
)iece  must  always  be  subjected  to  the  prescribed  tests. 

15.  Additional  epeoimene  required. 

Any  special  additional  test  specimens  required  by  the  United  States  for  information 
)r  experiment  shall  be  furnished  by  the  manufacturer:!  at  actual  cost  of  labor  of  prep- 
aration, with  10  per  centum  added  for  profit,  and  to  cover  wear,  etc.,  of  tools. 

IG.  Board  to  determine  the  gravity  of  defeote. 

If  a  piece  is  condemned  at  any  time  for  defects  the  manufacturers  may,  with  the 
approval  of  the  Department,  submit  the  piece  for  the  inspection  of  a  boord  of  three 
dfiicers  of  the  Ordnauce  Department,  and  the  decision  of  said  board,  subject  to  the 
approval  of  the  Chief  of  Ordnance,  shall  govern  as  to  its  acceptance  or  rejection ;  and 
the  maunfacturers  may  have  a  representative  appear  before  said  board. 

If  any  piece  is  finally  rejected  by  said  board,  or  if  the  maunfacturers  acknowledg- 
ing the  gravity  of  the  defect  submit  to  the  decision  of  the  condemning  inspector,  then, 
if  the  piece  has  been  shipped  by  the  United  States  from  the  manufacturers'  works, 
the  manufacturers  shall  pay  the  cost  of  shipping  the  rejected  piece  back  to  their 
works  if  they  desire  it  shipped  back,  and  they  shall  prepay  the  cost  of  shipping  a 
piece  made  to  replace  the  rejected  piece  to  the  place  of  rejection. 

17.  Changes  in  drawings. 

The  dimensions  shown  on  the  drawings  accompanying  contracts  shall  be  always 
subject  to  such  changes  as  the  United  States  may  deem  ^visable,  which  do  not  ma- 
terially afi'ect  the  cost  of  manufacture  per  pound,  or  do  not  decrease  the  percentage 
of  profit  to  the  manufacturers ;  and  any  changes  which  do  materially  affect  the  cost 
of  manufacture  per  T>ound,  or  do  decrease  the  percentage  of  profit  to  the  manufact- 
urers, shall  be  paid  lor  at  a  fair  price,  to  be  determined  by  the  contracting  parties. 

18.  Payments. 

When  contracts  require  the  delivery  of  pieces  for  the  fabrication  of  fiore  than  one 
kind  or  caliber  of  cannon,  or  more  than  one  set  of  pieces  for  a  particular  caliber,  then 
payment  for  each  sot  of  pieces  for  each  kind  or  caliber,  or  for  each  set  for  a  particular 
oaliber,  shall  be  made  the  manufacturers  ou  the  delivery  of  each  set  of  pieces,  com- 
plete, less  5  per  centum  to  be  retained  by  the  UnitM  States  untQ  the  completiou  of 
the  whole  contract,  or  of  all  the  pieces  for  a  particular  caliber. 

Payments  shall  be  made  on  bills  approved  by  the  proper  officers  in  the  manner  pre- 
scribed by  law  and  regulations. 

19.  Liability  of  sureties. 

A  contract  for  the  manufacture  of  material  for  cannon  shall  be  considered  completed 
BO  far  as  the  liability  of  the  sureties  is  concerned  only  when  all  the  pieces  to  be  de- 
livered under  said  contract  have  been  su  far  machine  finished  as  to  preclude  the 
possibility  of  the  final  rejection  of  any  one  of  said  pieces. 

20.  Draufings  and  blank  forms. 

All  necessary  drawings  shall  be  provided  by  the  manufacturers,  and  any  copies  of 
drawings  famished  by  the  United  States,  or  any  working  drawiii^  t&m^^  V^l  "Ocia 
mannfaotarersy  shall  be  approved  by  the  senior  inapectot  \>QioT^  \»^«^  «x^  vttsoA^l^^ 


252         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

nne  At  the  worksi.  All  dra wines  furnished  by  the  United  States  shall  be  eonsldered 
cnutidential,  and  fur  the  nso  ot  the  maniifaotnrers  in  the  proseontion  of  the  OoTern- 
nieut  work  only.  All  1>lank  forms  which  may  be  necessary  for  the  expeditions  mia- 
utacture  of  thu  material,  or  to  facilitate  the  transaction  of  business  between  the 
st^uior  inspector  and  the  manufacturers,  shall  be  furnished  by  the  maDufaoturen. 

21.  iMpeetion  of  the  manufacture. 

The  manufacture  of  material  for  ordnance  constructions  shall  be  open  to  inspection 
ill  all  its  d(»tailH  by  tho  officers  and  employes  of  the  Ordnance  Department  assi^ed 
to  duty  fur  tbat  purpose,  and  shall  receive  the  approval  of  the  senior  Inspector  attbt 
work8,  or  such  one  of  his  assistants  as  he  may  designate,  at  all  its  stages. 

22.  Information  and  assiatanoe  to  he  given  inapeetore. 

That  the  re(|nirements  of  paragraph  21  may  be  carried  out,  the  mannfaotoren  shall, 
before  commencing  the  wort  under  any  order  or  contract,  inform  the  senior  inspector 
of  their  general  plans ;  and  during  tbo  progress  of  the  work  they  shall  inform  him  of 
the  chemical  composition  of  each  and  Kvcry  ingot,  part  of  ingot  or  casting,  which 
they  proposu  to  use.  together  with  a  statement  of  its  casting,  sice,  and  condition; 
they  shall  inform  nim,  or  such  of  his  assistants  as  he  may  designate,  of  the  time 
at  which  each  operation  connected,  either  directly  or  indirectly,  with  the  manoiact- 
nre  is  to  take  place,  and  shall  give  him  such  notification  as  may  be  required  to  insure 
his  witnessing  any  particular  part  of  an  operation  which  he  may  spt^cify ;  they  shall 
furnish  bim  with  a  copy  of  the  results  of  all  chemical  analyses  and  mechanical  tests 
made  at  tbeir  works  u])on  any  piece  under  fabrication  or  in  any  way  connected  with 
the  materiiil  to  be  furnishfd;  they  shall  provide  all  necessary  labor,  and  allow  the 
use  of  tbe  iiecesHary  tools  and  implemoiits  for  the  assistance  of  the  senior  inspector 
and  his  assistants  in  the  performance  of  any  of  their  duties,  and  they  shall  provide 
within  their  works  suitable  and  satisfactory  office  room  for  instruments,  drawiDga, 
books,  etc.,  which  may  boused  exclusively  by  the  senior  inspector  and  his  assistants. 

The  officers  and  employds  referred  to  in^paragra])h  21  shall  have  free  access  at  all 
times  to  all  parts  of  the  manufacturers'  w<»rks.  The  details  of  the  operations  carried 
on  at  the  works  will  be  considered  contidential  so  far  as  the  manufacturers  may 
desire. 

PART  II.— FOR  TUBK8  AND  JACKETS. 

1.  Size  of  ingot. 

Ingots  for  tubes  shall  have  an  area  of  cross-section  in  that  part  of  the  ingot  used 
for  the  tube  forging  at  least  four  times  as  great  as  the  maximum  area  of  cross-section 
of  the  rough  forging,  oxct^pt  that  for  tubes  for  cannon  of  12  Inches  caliber  andn|)- 
ward  the  area  of  cross-sect  ion  of  that  part  of  the  ingot  used  for  the  tnbe  forging  shall 
be  at  least  three  and  one-half  times  as  great  as  the  maximum  area  of  cross-section  of 
the  rough  forging;  tbo  ingots  for  jackets  shall  have  an  area  of  cross-section  in  that 
part  of  the  ingot  used  for  the  jacket  forging  at  least  tbree  and  one-half  times  as  great 
as  the  maximum  area  of  cross-section  of  the  rough  for^ng,  except  that  for  Jacketi 
for  cannon  of  12  inches  caliber  and  upward  the  area  of  cross-section  of  that  part  of 
the  ingot  used  for  tht^  jacket  forging  shall  be  at  least  three  times  as  great  as  the  max- 
imum Jireu  of  cross-section  of  the  rough  forging;  and  the  ingots  for  lining  tubes  shall 
have  an  areaof  cross-section  in  that  part  of  tbe  ingot  used  for  the  lining-tube  forging 
at  least  six  times  as  great  as  the  maximum  area  of  cross-section  of  the  rou^h  forcing. 
If  bored  ingots  are  used  then  the  wall  of  the  ingot  shall  be  reduced  by  forging  at  least 
as  much  as  to  one-half  of  its  original  thickness. 

2.  Part  of  ingot  to  he  used. 

Only  so  much  of  any  ingot  shall  be  used  for  tubes  and  jackets  as  shall  remain  after 
at  least  6  per  centum  of  the  total  weight  of  the  ingot  has  been  cut  fh>m  the  bottom 
of  the  ingot,  and  at  least  30  per  centum  from  the  top. 

3.  Sizes  of  rough  forginge. 

Rough  forgings  shall  have  only  such  allowance  of  metal  over  the  diameters  re- 

anired  in  the  rough-finished  piece  as  will  insure  the  removal  of  all  surfiMse  imperfto- 
ons  in  rough  fimshing. 
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a  aod  Jackets  Bhall.  if  de^red  hj  the  United  States,  be  annealed  at  a  liif;h  heat 
(fter  torgioe,  or  after  rongh  flnishlng,  and  before  oil- tempering.  Tbii  beat 
at  luaat  aa  nigh  aa  that  at  which  the  pieces  are  Bnbseqnently  to  be  heated  for 


■noh  a  manner  and  with  auch  arrangement  that  a  cnmnt  of  tiie  flnid  nill 
rongh  the  bore ;  and  the  operation  ahall  alway a  be  performed  on  the  whole  of 
M,  nerer  on  a  part  only. 

6.  Amiiaaliug  after  oU-lemptring. 

s  and  Jackets  ahaU  be  heated  for  annealing  aa  eveul;  aa  possible,  and  the  oper- 
lall  alwaya  be  performed  on  the  whole  of  the  piece,  never  on  a  part  only ;  Dot 
neceeeary  from  the  conditiona  in  any  case  to  vary  the  degi'ee  of  tbe  beat  at 
a,  IhiB  variation  must  be  nnifbrm  from  one  end  to  thu  other. 
f  operation  of  tempering  or  aonealing  maat  be  witaessed  by  the  aenioi  in- 
,  or  auch  of  hia  aasiatants  aa  he  may  deaignate,  and  if  unsatisfaotoc?  in  any 
tempering  or  re-annealing  ahall  be  ordereil  in  his  discretion. 

7.  Straightening. 

1,  after  treatment,  pieoea  are  found  to  be  bent  or  warped  to  snoh  an  extent  aa 
er  atiaightening  nnder  the  pieas  or  hammer  necessary  they  shall  be  heated  for 
iration,  and  the  Blraighteaing  ahall  be  followed  by  retreatment.  Tnbea  and 
when  delivered  shall  be  straight  and  trae,  free  uom  warp  or  bend,  tbe  ex- 
leing  truly  conceatrio  with  the  bore. 

8.  Number,  Jorni,  andpoHtio*  of  tett  tp«eivt«iu. 

item  of  all  test  specimens  shall,  if  possible,  be  taken  within  the  finished  In 
nd  exterior  surfaces  of  the  piece  {irolonged. 

ential  test  speoi mens  shall  be  famished  rtomeachtabe  and  Jacket,  aa  specified 
bUowing  table.  No.  I : 

Tablb  No.  I. 


•s 

1 
i 
1 

i 

I 

1 

i 

Namber  of 

Siu  afqnol- 

sf 

1 

Cthhttote^onoa. 

1 
1 

1 

1 

•s 

■s 

ll 

a 

«imonor.ll«1[b.n,..J 

TnJw... 

JukeC. 

:"s:°:::: 

s.o 

3.0 

IS 

'"fs- 

cunon  or  all  oillbun..  t 

Tob«... 
Jukst.. 

—do 

...do 

0.6M 

LIS 

Mat  euiaDaars-lnrb  rail] 

jMkei" 

...do 

—do 

S:ES 

l.EO 

bS^«STo^.°  "'  "  { 

Tnbe... 
JaokBt.. 

..do 

...do 

oiao* 

LM 

Itb  screw-ends,  aa  reqnind. 
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9.  PhyHoal  qMolUUs. 


'Each  of  the  test  speoimens  shonld  show  physical  qaalitioB  giren  in  the  fonowiBg 
table.  No.  U,  which  the  manafacturer  shall  aim  to  obtain  : 

Table  No.  II. 


Caliber  of  cannon. 

Designa- 
tion of 
piece. 

Elastic 

limit  per 

square 

inch. 

Tenalle 

strength 

I>er  sanare 

incn. 

Elonsation 

afrer 
rapture. 

Field  cannon  of  all  calibers 

Sl.«..«u>.nor.n..Ub.r. { 

8ea-coaat  cannon  of  8-incb  caliber  ^ ; 

8ea-coast  cannon  of  10>inch  caliber  ( 
and  over.                                     ( 

Tube 

Jacket 

Tnbe 

Jacket 

Tnbe 

Jacket.... 

Tnbe.... 
Jacket 

Pounds. 
48,000 
60,000 

48,000 
50,000 

48,000 
50,000 

48.000 
48,000 

Pounds. 
88,000 
93.000 

88.000 
93,000 

86.000 
98,000 

86.000 
90,000 

Percent 
22 
19 

20 
18 

10 
17 

19 
17 

The  fbrgings  shall,  however,  he  accepted  as  to  physical  qualities  provided  no  one 
of  the  specimens  shows  results  in  any  particular  below  the  figures  given  in  the  fol- 
lowing table,  No.  Ill : 

Table  No.  III. 


Caliber  of  cannon. 

Designa- 
tion of 
piece. 

EbMtic 

limit  per 

square 

inch. 

Tensile 

strength 

per  square 

incn. 

Elonga- 
tion snrr 
rupture. 

Contrac- 
tion of 
an^. 

Field  cannon  of  all  calibers  i 

Siege  cannon  of  all  calibers  i 

Sea*ooast  cannon  of  8-inoh  5 
caliber.                             \ 

Sea  ccMMt  cannon  of  10-inch  ( 
caliber  and  over. 

• 

Tube... 
Jacket. . 

Tube... 
Jacket. . 

Tube... 
Jacket.. 

Tube... 
Jacket.. 

P§unds! 

42,000 
46,000 

42,000 
48,000 

42,000 
48,000 

42.000 
M,000 

Pounds. 
78,000 
86,000 

78.000 
88,000 

78,000 
85,000 

78,000 
83,000 

Percent 
20 
17 

18 
16 

17 
18 

17 
16 

Percent. 
85 
30 

30 
27 

80 
27 

30 
27 

Except  that  for  the  calibers  and  pieces  enumerated  below,  one,  and  only  one,  apaoi' 
men  from  each  end  may  be  in  any  one  particular  lower  in  its  qualities  tnan  the  fi^ 
nres  given  in  Table  No.  Ill,  but  must  not  be,  in  that  particular,  lower  than  the  flgnrsi 
given  in  the  following  table,  No.  IV : 

Table  No.  IV. 


Caliber  of  cannon. 

Designa- 
tion  of 
piece. 

Elastic 

limit  per 

square 

incli. 

Tensile 

strength 

per  square 

incn. 

Elonga- 
tion after 
mptnre. 

Contrac- 
tion of 
area. 

Soa-coant  cannon  of  g-ini-h 
calilH:«r. 

Sea-coaHt  rannonof  10  Inrli  < 
and  over.                            ) 

Jacket.. 

Tubo  . . 
Jacket.. 

Povnde. 
44,000 

40.000 
42.000 

Pounds. 
83,000 

75,000 
80,000 

Percent 
14 

15 
13.5 

PereenL 

75 
20 
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Id  addition  to  the  tensile  tests  presoribed,  the  tabes  and  jackets  shall  be  submitted 
to  a  powder  test,  or  percussive  hydraulic  test  if  desired  by  the  United  States,  with  an 
iu tenor  pressure  a  little  (about  1,000  pounds)  less  than  their  elastic  resistance.  No 
weakness  or  defect  should  be  developed  by  these  tests ;  and  the  manufacturers  shall 
detach  rings  for  mandrel  or  initial  tension  tests  when  in  special  cases  they  are  notified 
that  such  rings  are  desired. 

These  additional  testa  will  be  made  under  the  supervision  of  the  Ordnance  De- 
partment, and  any  extra  expense  incurred  by  the  manufacturers  will  be  paid  for  as 
provided  in  paragraph  15,  Fart  I. 

10.  Be-ieating, 

If  the  piece  fails  to  fill  the  physical  requirements  of  these  specifications  at  either 
or  both  ends,  an  additional  set  or  sets  of  spoclmens  may  be  submitted  for  test,  but  in 
such  case  no  one  specimen  should  show  results  below  the  figures  given  in  table  No^ 
III.  If  apiece  fans  to  fill  the  requirements  on  this  second  presentation  it  shall  be 
finally  rejected,  except  when  the  Menior  inspector  may  recommend  and  the  Chief  of 
Ordnance  authorize  lurther  testing;. 

11.  Ee-treatmenU 

When  a  piece  fails  to  fill  the  physical  requirements  of  these  specifications  and  the 
manufacturers  re-anneal,  or  retemper  and  re-ahneal  it,  complete  tests  of  both  ends 
■hall  be  made,  and  the  previous  tests  shall  not  be  considered  in  deciding  upon  the 
acceptance  or  rejection  of  the  piece. 

PART  ni.— FOR  HOOPS. 

1.  Part  of  ingot  to  he  uted. 

Only  so  much  of  any  ingot  shall  be  used  for  hoops  as  shall  remain  after  at  least 
5  per  centum  of  the  total  weight  of  the  ingot  has  been  out  from  the  bottom  of  the 
ingot,  and  at  least  28  per  centum  from  the  top. 

2.  Size  of  forgings. 

Cylindrical  hoops  may  be  either  forged  or  rolled,  but  will  be  rolled  whenever  prac- 
ticable. The  allowance  of  metal  over  the  rough-finished  diameters  shall  be  |m  slight 
as  possible,  especially  if  the  hoops  are  to  be  treated  as  they  come  from  the  forge  or 
rolls,  and  without  being  machined. 

The  inspector  shall,  in  his  discretion,  require  the  re- working  of  any  hoop  on  which 
there  is  an  excessive  allowance  of  metal  in  any  part  or  throughout,  or  shall  require 
the  removal  of  the  surplus  metal  by  machining. 

Trunnion-hoops  shall  var^  as  little  as  possible  from  the  rough-finished  diameters, 
and  especially  the  rough-finished  dimensions  in  the  vicinity  of  the  rim-baHee,  and  any 
surplus  metal  shall  be  removed  before  treatment. 

3.  Treatment. 

All  hoops  shall,  if  desired  by  the  United  States,  be  annealed  at  a  high  heat  before 
oil-tempering.  This  heat  will  be  at  least  as  high  as  that  at  which  thelioops  are  to 
be  subsequently  oil-tempered.  The  hoops  shall  then  be  oil- tempered,  and  subse- 
quently annealed  or  tempered  at  a  lower  temperature  than  that  of  the  previous 
operation. 

4.  OU'lenipering. 

All  hoops  shall  be  heated  for  oil-tempering  as  evenly  as  possible,  and  shall  be  im- 
mersed in^the  tempering  fluid  in  the  direction  of  their  axes,  and  the  operation  shall 
be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  Annealing  after  oiUlenipering. 

« 

All  hoops  shall  be  heated  'for  annealing  as  evenly  as  possible,  and  the  operation 
fhall  always  be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

Evenr  operation  of  tempering  or  annealing  must  be  witnessed  by  the  inspector,  or 
such  of  hia  assistants  as  he  may  designate,  and  if  unsatisfactory  in  any  way,  retem- 
pering  or  re-annealing  shall  be  orderod  in  his  discretion. 
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6.  B»p. 


WheneTsr  the  treatment  to  which  hoops  ftr«  •iibj»ct«d  ii  to  b«  reprBacDtftttTe,  I  *., 
when  two  or  more  hoopn  are  tre>t«d  toother  in  the  finftl  annealing,  and  all  an  sot 
to  be  tealeil,  then  thut  operation  rnuxt  be  witneiwed  liy  the  inspector,  or  one  of  hi) 
UMintantB,  or  the  tests  made  of  one  hoop  will  not  be  taken  lo  lepreocDt  the  otbetn 
others,  and  in  all  such  caaea  of  representative  treatment  the  propoaed  dispa«iTioD  if 
the  hoops  for  treatment  moat  noeive  the  approral  of  the  inspector  bafore  the  open- 


7.  Numbet,  petMo%,  atd  fon 


rithin  the  finiahed  io- 


The  stem  of  ftll  test  apecimens  shall,  if  powible,  be  taken   ' 
terior  and  exterior  stirfaeea  of  the  hoop  prolonged. 

Tangential  test  specimens  shall  be  ^misbed  from  each  trunnion-hoop,  aa  spedM 
in  the  following  table ,  No.  T : 

Tablb  Ifo.  T. 


CiUba  tf  UBBOK. 

-•"Sir 

>ii^^ 

I 

1 

1 

i 

jl 

\i 

1 

O.IM 

o.aM 

4 

All  with  Boraw-endB  as  leqnired. 

TanMotlal  teat-specimena  shall  be  ttimished  &om  eyllndilaal  hoops,  aa  ip«cill«d  is 
the  foUowing  Uble,  No.  TI : 

Tablk  Ho.  TI. 


B«i(li.fliil>liiid  iluBf  hoop*. 

Kombcr  of  tart 

Blieoraped- 

1 

% 
1 
1 

U 

i 
1 

1 

1 

1 
■s 

Xel  aiora  tb«a  t"  li»M«  dltmrter.     Not  more 

Imtka. 

0.HO 

a.iM 

OlEM 
O.BM 
t-SM 
0.60* 

tmtlm. 
Lll 

Ln 

L» 

Lll 
LV 
l» 

Jllfr°"ilii'B''iD:,"idpd'iimrier:"  Not  t=mMh»  jj-"'' 

, 

■ 

fD*ide  duDU-ur.     More  lh«n  W  long 

■ 

' 

Mnrfi  I1..m  18"  ioaLd?  di.mplw.    Sc.[  mntv  l&n 

M"iiiflidedliimr'l>r.     Morulhu  20"  Iddk 

More  Thu.  M"  Is.ide  dluiet.r.    Sol  mora  thu 

. 

• 

' 

t/  iritb  aerew-eads  as  reqnitttd. 
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8. — PkyHoal  qualities. 

be  test  6peoimeD8  shoald  show  the  mean  physical  qaalities  given  in  the  following 
le.  No.  Yllf  as  a  minimnm : 

Table  No.  VII. 


Test  specimens — 


For  tnumion-hoops . . . 

Do 

Do 

For  cvlUidrical  boops. 

Do 

Do 


Size  of  specimens. 

i 
Lenf^h  of  |  Diameter 

stem. 

of  stem. 

Inches. 

Inehfi. 

2 

0.-505 

3 

o.aoi 

4 

0.564 

2 

0.505 

3 

0.664 

4 

0.564 

1 

Elastic 

limit 

pt-r  sqaare 

inch. 


P(mnd*. 
50,000 
60.000 
50,000 
50,000 
53,000 
53,000 


Tennile 

stronjnb 

per  square 

inch. 


Pound*. 
90.000 
90.000 
90,000 
90,000 
03, 000 
03,000 


£loni;ation 

after 

rapture. 


Jf€T  ctnt. 
18 
15 
13 
18 
15 
13 


rovidod  that  for  trunuion  hoops,  one  specimen  may  be,  in  any  one  particular, 
»w  the  figures  given  in  Table  No.  VII,  but  not  lower  than  48,000  pounds  per  square 

I  in  cla.stic  limit.  H^'.OOO  pounds  per  square  inch  in  tensile  strength,  or  I  per  cent. 
tha»i  given  in  ♦^lougation  after  rupturer  and  provided,  further,  that  for  cylindri- 
hoop**,  when  three  or  four  specimens  art^  taken,  one  of  those  specimens,  or  on© 

n  **ach  <Mul,  and  no  more,  ma^-  be  in  any  one  particular  below  the  figures  given  in 
lie  No.  VII,  but  v.oi  lower  than  50,000  pounds  per  square  inch  in  elastic  limit,  90,000 
uds  i>er  squaru  inch  in  tensile  strength,  or  12  liCT  cent,  in  elongation  after 
tun». 

at  for  cylin<lricul  hoops  the  inspector  may  arrange  with  the  manufacturer,  before 
work  is  dom»,  to  make  the  treatment  ropre8»*ntative  when  more  than  one  hoop  is 
l«  from  an  ingot — provided,  that  at  least  one-half  of  the  total  number  of  hoops 
le  from  any  one  ingot  shall  be  tested,  and  that  the  inspector  shall  designate 
ch  one  or  ones  (#f  the  hoops  shall  be  tested.  In  case  of  such  representative  treat- 
it  rlie  rejection  of  the  tested  hoop  shall  carry  with  it  the  rejection  of  the  hoop  or 
ps  represented  by  such  tests,  unless  it  shall  happen  that  there  be  on  a  non-tested 
p  siillicient  extra  metal  to  allow  its  test  to  the  satisfaction  of  the  inspector,  in 
4'h  case  the  nou  tested  hoop  shall  be  tested,  and  its  acceptance  or  rejection  shall 
i;ud  on  the  results  of  the  test  of  the  specimens  taken  from  it.    The  inspector  shall 

II  rime  to  time  require  a  specimen  or  specimens,  not  exceeding  the  number  re- 
red  for  such  hoops,  to  be  taken  from  any  non-tested  hoop  and  non- tested  end 
runnion  hoops,  to  judge  of  the  uniformity  of  treatment. 

9.  Be-iesting. 

'any  hoop  fails  to  fill  the  physical  reqniremente  of  these  specifications  at  either  or 
i  ends,  an  additional  set  or  sets  of  specimens,  or  a  number  less  than  originally  re- 
•ed,  in  the  discretion  of  the  inspector,  may  be  submitted  for  test,  in  which  case  the 
or  set«  of  specimens  must  fill  the  requirnient^  as  to  physical  qualities,  and  each  of 
reduced  number  of  specimens  must  show  qualities  as  high  as  the  mean  qualities 
lired.  A  hoop  failing  to  pass  on  the  submission  of  additional  specimen  shall  be 
lly  rejected,  exce])t  whore  the  senior  Inspector  recommends,  and  the  Chief  of  Ord- 
ce  authorizes,  further  testing. 

10.  Re-treatment. 

lien  a  hoop  fails  to  fill  the  physical  reqnirments  of  these  specifications,  and  the 
lufacturers  re-anneal,  or  re-temper  and  re-anneal  it,  complete  tests  shall  be  made 
ne  or  both  ends,  as  the  case  may  be.  llopreseutative  re- treatment  shall  be  con- 
ted  under  the  conditions,  restrictions,  and  limitations  prescribed  for  original  rep- 
ntative  treatment. 

11.  Definition  of  hoop. 

be  term  cylindrical  hoop  used  in  these  specifications  shall  be  construed  to  mean 
'.hose  forgings  which  ^re  to  be  used  over  a  tube  or  jacket  in  constructing  a  gun, 
vbatever  name  they  may  be  designated,  either  as  hoop,  ring,  sleeve,  etc.,  and  also 
iushings  for  the  breech. 

WAR  89— VOL  in 17 
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PART  IV.— FOR  PARTS  OF, BREECH  MECHANISM. 

1.  Part  of  ingoU  to  he  used. 

Only  so  mnch  of  any  ingot  shall  be  nsed  for  breech  mechAnism  forgings  aa  shall  K- 
muiii  after  at  least  5  per  cento ni  of  the  total  weiglit  of  the  ingot  has  been  cnt  from 
the  bottom  of  the  ingot  and  at  least  28  per  centum  from  the  top. 

2.  Size  of  forgings. 

Parts  of  breech  mechanism,  excepting  those  expressly  required  as  smooth  for^inf^ 
shall  be  rough-tinished  l)ofore  treatment;  but  the  inspector  may,  in  his  discretion,  if 
the  couditious  warrant  it,  waive  this  requirment  entirely,  or  may  only  reqnire  the 
removal  of  any  excessive  allowance  of  metal  in  places  by  machining;  part«,  how- 
ever, which  are  to  be  used,  and  which  are  sbown  on  the  drawings  bored  or  pierced, 
shall  always  be  bored  or  pierced  before  treatment. 

X  TreatmeHt. 

Parts  of  breech  mechaniMm,  or  buch  of  them  as  may  be  desired  by  the  United  Stat^ 
shall  be  annealed  at  a  high  heat  before  oil- tempering.  This  heat  will  be  at  least  m 
hi^h  as  that  at  which  the  x>art8  are  to  be  Hubsequently  oil-tempered.  Th^  parts  shall 
then  bo  oil-t«mpered  and  subsequently  annealed  or  tempered  at  a  lower  temperature 
than  that  of  the  previous  operation. 

4.  Oil- tempering,  • 

Parts  of  breech  mechanism  shall  be  heateil  for  oil-tempering  as  evenly  as  possible 
and  immersed  in  tempering  fluid  as  required  ;  the  operation  shall  always  be  performed 
on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  JniieaHng  after  oil-tempering. 

Parts  of  breach  mechanism  shall  be  heated  for  annealing  as  evenly  as  possible,  and 
the  operation  ^hall  always  be  performed  on  the  whole  or  the  piece,  never  on  a  part 
only. 

Every  operation  of  tempering  and  annealing  must  be  witnessed  by  the  inspector  or 
such  of  his  asNistants  as  he  may  designate,  and  if  unsatisfactory  in  any  way,  retem- 
pering  or  rc-annealing  shall  be  ordered,  in  his  discretion. 

6.  Repre»eniative  treatment. 

The  parts  of  breech  mechaiiisiu  of  the  same  kind  made  from  the  same  ingot  shall, 
RH  much  as  possible,  bo  treated  together,  and  specimens  for  test  taken  from  one  ot 
mon^  of  the  pit^ces  to  reprcHeut  the  whole,  jis  specified  in  Table  No.  VIII.  Every  opera- 
tion of  tbis  kind  must  bo  witnoHsed  by  the  inspector  or  one  of  his  as^^ihtants,  or  the 
tests  of  one  pit^ro  will  not  be  taken  to  represent  the  other  or  others  not  tested,  and  in 
all  sncli  cases  the  proposed  disposition  of  the  pieces  for  the  final  annealing  must  be 
apfiroved  by  the  insi»ector  before  the  operation  is  commenced. 

The  a<  ceptance  or  rejection  of  the  tested  piece  shall,  in  such  case,  carry  with  it  the 
acceptanre  or  rejection  of  all  the  other  pieces  represented  by  such  tests,  except  that 
in  case  of  non-acceptance  or  rejection,  when  there  happens  to  be  on  any  of  the  other 
piecoM  snfficiont  metal  to  allow  its  being  tested  to  the  satisfaction  of  the  inspector,  it 
shall  be  tested  and  pas<«ed  upon  separately,  or  in  case  there  are  several  pieces  repre- 
senteiil  and  no  extra  inotal  for  tost  specimens,  one  or  more  of  these  pieces  may  be  cat 
up  for  test*  to  represent  the  remaining  ones,  if  satisfactory  to  the  inspector.  In  all 
cases  of  reprOjSentativo  treatment  thf^  manufacturers  shall  arrange  with  the  inspector 
the  details  of  the  fabrication,  and  the  inspector  shall  designate  which  one  or  ones  of 
the  pieces  shall  be  tested. 

7.  yumhery  poHition^  and  form  of  teat  specimens. 

The  stem  of  all  specimens  shall,  if  possible,  bo  taken  within  the  finished  exterior  and 
interior  snrfaees  of  the  piece  pn»louged,  or  otherwise*,  they  shall  be  taken  just  outside 
the  rough-linislied  lines  of  the  piece.  The  axis  shall,  if  possible,  always  beat  least  3 
inches  from  axis  of  the  forging. 

Test  specimens  shall  be  furnished  from  parts  of  breech  mechanism  as  apeeifiedln 
the  following  table,  No.  VIII. 
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Table  No.  VIII.    • 


Name  of  part. 


Caliber  of  cannon. 


FieM-canuoD  of 
all  calibers. 


rtH'ch-block * ' 


pindle 


Ono  from  ev««rv 
lifth. 


1 


I  Ono  from  nteni 
of  every  fifth. 


.ever  h:«n<lle»,  bnvch-  •, 
pluteBandfac«-platc8    • 


Ono  from  ovary 
twi'lfih. 


Sie^e^caunon  of 
all  calilKirH. 


(iiio  from  every 
thiid. 


Sea-coast  cannon 
of  8  inches  cali- 
ber and  over. 


Size  of  sped- 
men. 


o 


•-ft 


Inches  Inches. 


Ono  from  stem 
ofeverylhinl.  ■ 


Two     from 
everj' second. 


Ono  from  everj' 
filth. 


I  Twofi-omhcSd 
of  oveiy  sec- 
ond. 


ras  check    cnp"s    ami  ■[ 
gas-check  rin<^8. 


i  Ono    from    one  Ono   from    one 

ii  <1  d  1 1  i  t*  11  :i  I  j  ii  d  d  i  t  i  o  n  a  I 

forjjlutf  for  I  forKii'tf  ff^f 

Icht.      To   ho  tt-Hi.      To    bo 

niudo  for  eac.h  made  for  each 

ten.  six. 


>hM'k  carriers  . 


Ono  from  every 
tw.lt  th. 


Ono  from  every 
tl^rd. 

Ono    fi-om    ono     (>im>  fiom  every 
additional  |      filth, 
lur^i  n  ^  for  ; 
Im;:e  pMis.  iolhT><a«d  ^  ;      test.    To     lie  1 

mado  for  each  ' 
twont>-flve.     I  I 

t  '. I ,  Onofromevery 

third. 


One      from 
every  se*3ond. 


Two  fi*oni  one 
add  it  i(»nal 
forging  for 
test.  To  bo 
made  for 
t-achfour. 


1'.0 
3.0 
2.0 
3.0 

2.0 
3.0 

2.0 


3.0 


2.0 


2.0 


0.564 
0.605 
0.564 

0.005 
0.664 

0.505 


0.564 


ba  IS  fur  soour.ii;;  i»)ns 


0.505 


0.506 


m  s 


Inches. 
L15 

1.25 


1.25 


0.50 


0.75 


0.75 


3. 0  '  0. 564 


All  with  sciinv-ou(lH,  as  re<iuired. 

Wlieii  one  (or  more)  Mpecimeii  is  reqiiir«<l  frotii  each  ten  (or  other  nnnibpr  of)  forg- 
es, otic  Bpecifiicn  will  also  be  reqiiiri'd  for  nuy  Iphh  number  of  forgiugn,  and  at  least 
le  forging  from  each  iugot  and  kind  of  ftirgiug  shall  he  tested. 

8.  Phyncal  qualities. 

Tlie  test  speci mens m lint  Hhow  the  physical  qnalities  giveu  in  tlie  following  table, 
1.  IX,  as  a  niinimnni. 

Table  No.  IX. 


Name  of  part. 


Breerh-block  spindles,  binge-pins,  and 
rollers 

Lever-bandies,  bn^erh-plates.    face 
piate^  block-caiTitTH,  and  utkts 


Size  of  specimen. 


Len^Sth  of  Diameter 
stem.       of  Hteui. 


Inches. 
2.0 
3.0 

2.0 
3.0 


Oas-cbeck  cupn.cas  check  rings,  and  5         2. 0 
bam  foi;sccuriuK  pins (         3. 0 


Inches. 
O.-WG 
0.564 

0.505 
0.564 

0.  5(ir> 
0.564 


ElaHtic 
Uiiiit. 


Lbs.  per 

sq.  inch. 

46.000 

40,000 

40.000 
40, 000 

70.  m) 
70,000 


Tensile 
strength. 


Lbs.  per 

sq.  inch. 

86,000 

86.  OOt) 

75, 000 
75,000 

12.">.  non 

125, 000 


Eloncttt' 
tion  after 
rupture . 


Percent 
18.0 
16.0 

20.0 
18.0 


\ 


12.0 
10.0 


\ 
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*  9.  Additional  testa. 

If  any  piece  separately  tested  fails  to  fill  the  physical  reqiiirements  of  these  sped- 
ficutioDs,  an  additional  set  of  specimens  may  be  submitted  for  test.  Failing  to  fill 
tlio  ))liy8ical  requiremonts  on  this  additional  submission,  the  piece  shall  be  finally  re- 
jectod,  except  in  special  cases. 

When  tp»tsare  representative,  re-testing  shall  be  subject  to  the  conditions,  reqnire- 
meutSy  and  limitations  of  paragraph  6  of  the  specilications  for  parts  of  breech  mech- 
anirtm. 

10.  Additional  treatment. 

When  a  piece  fails  to  fill  the  physical  requirements  of  these  specifications,  and  le- 
annealing,  or  retempering  and  re-annoaling,  is  resorted  to,  complete  testa  shall  be 
made,  and  the  previouH  tehts  shall  not  bo  considered  in  deciding  upon  the  acceptance 
or  rejection  of  the  piece.  Representative  re-treatment  shall  be  conducted  under  the 
conditions,  restrictions,  and  limitations  prescribed  for  original  representative  treat- 
ment. 

11.  Parte  required  as  rough  for gings. 

Those  parts  of  breech  mechanism  require<l  to  bo  delivered  simply  as  smooth  forging 
or  as  simple  castings,  and  without  any  requirement  as  to  physical  qnalities,  shall  be 
made  with  great  care,  shall  conform  as  nearly  as  practicable  to  the  rough  dimensions 
shown  on  the  drawingH,  and  shall  be  made  of  metal  satisfactory  to  the  inspector. 
Such  parts  shall  bo  annealed  after  forging  or  casting,  and  shall  receive  no  other  treat- 
ment. 

PART  v.— GENERAL  DUTIES  OF  IX8PECTOR8. 

Officers  and  employes  of  the  Ordnance  Department  assigned  to  the  duty  of  inspect- 
ing material  for  ordnance  constructions  will  carefully  and  constantly  watch  the  de- 
tails of  man  n  fact  lire  in  all  its  stages  ;  keep  complete  records  of  the  manufacture  of 
each  piece  ;  decide  all  minor  qnestions  of  detail  referred  to  them  by  the  manufacturers 
that  may  arise ;  and,  subject  to  the  confirmation  of  the  Chief  of  Ordnance,  accept  all 
material  which  fairly  fills  the  contract  re<]|%irenieuts.  They  will  see  that  the  work 
and  treatment  at  every  stage  of  progress  fill  the  requirements  of  the  specifications 
and  are  such  that  the  test  of  the  specimens  to  bo  taken  will  truly  represent  the  piece, 
and  will  inform  the  manufacturers  what  additional  work,  treatment  etc.,  seciia  neces- 
sary to  satisfy  this  condition. 

Generally  speaking,  they  will  not  interfere  with  the  means  and  metho<ls  adopted 
by  the  manufacturer  for  ex<^cnting  his  work,  but  will  rather  pass  upon  their  character 
as  satisfacrory  or  otherwibe,  and  upon  the  uniformity  of  the  execution. 

In  designating  the  position  of  and  in  marking  test  specimens  they  will  be  guided 
by  the  following  instructions : 

Test  specimens  taken  from  metal  to  be  used  in  ordnance  construction  (excepting 
those  taken  from  billots  for  wire  drawing)  will  be  marked  on  both  ends  to  show — 

(1)  The  caliber  of  the  cannon  for  which  the  metal  is  intended:  32  for  3.2  inches ; 
8  for  8  inches ;  10  for  10  inches;  1*.^  for  12  inches,  etc. 

(2)  The  kind  of  cannon  for  which  the  metal  is  intended:  R  for  steel  rifle;  Mr  for 
mortar ;  WR  for  wire- wound  rifle ;  CIR  for  cast-iron  rifle,  etc. 

(3)  The  number  of  the  cannon  of  the  particular  caliber  and  kind  :  1,  2,  3,  etc. 

(4)  The  part  of  the  cannon  for  which  the  metal  is  intended:  T  for  tube ;  J  for 
jacket,  etc.  In  the  cane  of  cast-iron  cannon,  or  cast-iron  bodies  for  cannon  combined 
of  steel  and  cast-iron,  where  the  tipecimens  are  ordinarily  taken  from  the  initial  ten- 
sion rings,  the  abbreviation  will  be  TR,  showing  that  the  specimen  is  from  the  initial 
tension  ring ;  and  if  more  than  one  initial  tension  ring  is  taken  from  either  end,  tfae 
abbreviations  TRa,  TR.i,  etc.,  will  be  used. 

(5)  The  end  of  the  piece  from  which  the  specimen  is  taken  :  B  for  breech ;  M  for 
muzzle. 

(6)  The  direction  in  which  the  specimen  is  taken :  T  for  tangential,  or  those  taken 
parallel  to  a  tangent  at  the  circumference ;  L  for  longitudinal,  or  those  taken  parallel 
to  the  axis  of  the  cannon  ;  R  for  those  taken  radially. 

(7;  The  number  of  the  specimen:  1,  2,  3,  etc.  The  same  series  of  numbers  to  be 
used  for  eaicli  end  (breech  or  muzzle)  of  the  piece. 

(d)  The  position  wiih  referenre  to  the  interior  and  exterior  surfaces  of  the  piece  of 
metal :  1  for  inside  speciuieiiM,  or  11ios(>  taken  near  the  interior  surface ;  O  for  outside 
specimens,  or  those  taken  near  the  exterior  surface  ;  M  for  middle  specimens,  or  those 
taken  midway  between  tlu^  int*iri«)r  and  (exterior  surfaces. 

(U)  The  fact  that  the  Hp(>cimen  lins  b(>cu  laid  off  and  stamped  in  the  presence  of  the 
inspector  or  his  assistant,  and  that  its  identity  is  vouched  for;  this  is  indicated  by 
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the  iBspeotor's  private  cftamp,  the  escatcheon  of  the  Ordnance  Department,  one- 
qnarter  of  an  inch  in  diameter,  on  hardened  steel. 

These  marks  will  appear  in  the  order  indicated ;  thoHe  required  to  indicate  the 
points  numbered  1,  2,  3,  and  4  (which  show  from  what  the  specimen  is  taken)  beinic 
in  one  line,  the  remainder  (^hioh  show  how  the  specimen  is  taken)  being  in  a  second 
line  Jnst  below  the  first  as  seen  when  looking  at  tbe  end  of  the  specimen.  The  marks 
and  the  inspector's  private  stamp  should  always  be  on  the  specimen  from  the  time  it 
is  laid  off  until  finished,  and  before  they  are  effaced  in  one  place  by  any  tinishing 
operation  must  be  transferred  to  some  other  place  in  the  presence  of  the  inspector  or 
his  assistant. 

The  ring,  slice,  or  piece  which  is  to  furnish  test  specimens,  and  the  forging  from 
which  it  is  to  be  cut,  will  each  be  marked  before  the  cut  is  taken,  and  close  to  the 
cut,  to  indicate  the  points  numbered  1,  2,  3,  4,  5,  and  9.  These  marks  on  forgings 
should  always  be  on  the  piece,  and  before  they  are  effaced  in  one  place  by  any  roiigb- 
ftuishing  operation  must  be  transferred  to  some  other  place  in  the  presence  of  the 
inspector  or  his  assistant. 

8.  V.  BenAt, 
Brigadier-General f  Chief  of  Ordnance  U,  S.  Army. 

Ordnance  Department, 

Washingtonf  D,  C,  Septelkher  10,  1888. 


PROPOSAL  FOR  8-INCH,  lO-INCH,  AND  12-TNCn  STEEL  GUN  FORGINGS. 

South  Bethlehem,  Pa.,  December  18,  1888. 

The  Chief  of  Ordnance  U.  S.  Army, 

Washington,  D.  C: 

Sir:  In  accordance  with  your  advertisement  of  November  15,  1888,  inviting  pro- 
posals for  complete  sets  of  rough-finished,  oil-tempered,  and  annealed  steel  forgings 
for  8-inch,  10-inch,  and  r2-incli  guns,  and  the  instructions  to  bidders  issued  there- 
under, copies  of  which  are  hereto  attached  and  made  a  part  of  this  proposal,  we  pro- 
pose to  furnish — 

26  sets  of  forgings  for  8-inch  guns at  24    cents  per  pound. 

26  sets  of  forgings  for  10-inch  guns at  2<)^  cents  per  pound. 

17  sets  of  forgings  for  12-inch  guns at  27^  cents  per  pound. 

We  will  make  deliveries  as  follows,  viz : 

First  set  of  8-inch  forgings  within  eighteen  months  from  date  of  contract,  and  after 
the  first  delivery  will  deliver  8-inch  forgings  at  the  rate  of  eighteen  sets  every  twelve 
months,  completing  the  delivery  of  all  the  8-inch  forgings  within  thirty-five  months 
from  date  of  contract. 

First  set  of  10-inch  forgings  within  thirty-six  months  from  date  of  contract,  and 
after  the  first  delivery  will  deliver  10-inoh  forgings  at  the  rate  of  twelve  sets  every 
twelve  months,  completing  the  delivery  of  all  the  10-inch  forgings  within  sixty-two 
months  from  date  of  contract. 

First  set  of  12-inch  forgings  within  thirty-six  months  from  date  of  contract,  and 
after  the  first  delivery  will  deliver  12-inch  forgings  at  tbe  rate  of  six  sets  every  twelve 
months,  completing  the  delivery  of  all  the  12-inch  forgings  within  seventy  months  from 
date  of  contract;  and  the  United  States  shall  have  the  right,  at  any  time  pending 
the  delivery  of  12-inch  forgings,  to  order,  at  the  prices  herein  bid,  similar  additional 
•ete  of  forgings  of  either  of  the  calibers  named,  to  the  ext-ent  of  $45,000  (more  or  less) 
in  total  price,  delivery  of  such  additional  sets  to  be  made  within  one  year  from  date 
of  order  therefor. 

The  sets  of  forgings  to  conform  in  qnality  to  the  specifications  and  in  dimensions  to 
the  drawings  hereto  attached  and  made  a  part  of  this  proposal. 

We  make  this  proposal  with  a  full  knowledge  of  the  kind,  quantity,  and  quality  of 
the  articles  required,  of  the  requirements  of  the  specifications  and  drawings  hereto 
attached,  and  of  the  provisions  and  requirements  of  the  act  of  Congress  approved 
September  22,  1888,  under  which  the  advertisement  is  issued,  and  if  it  is  accepted 
will,  after  receiving  written  notice  of  such  acceptance,  enter  into  contract,  within 
the  time  designated  in  the  instructions  to  bidders,  with  good  and  sufficient  sureties 
for  the  faithful  performance  thereof,  and  we  have  in  the  United  States  a  suitable 
plant,  including  the  best  modern  appliances,  capable  of  making  all  the  steel  required 
and  of  finishing  it  iu  accordance  with  said  contract. 

The  Bethlehem  Iron  Company, 
PerKoBT.  H.  Sayre,  [l.8.] 

Omeral  Manager^ 

Attest: 

AaHAHAM  8.  SCHBOFP, 
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Office  of  tue  Brthleiikm  Iron  Com  pax  r, 

Houth  Jiethlthtmy  JJecvmbtr  Lti^  listfeL 

Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D,  C. : 

Sir:  In  case  the  United  StatoH  dosires  to  accelerate  the  date  of  coin  men  cement  of 
dtrliverieH,  the  Bethlehem  Iron  Company  herehy  aj^rees  t<>  be^in  the  duliveries  at  tlM 
periods  and  at  the  prices  per  pound  and  per  set  :is  below  recited. 

12-lN'CU  OUNS. 

33  montbis,  at  28^  cents  per  ponnd,  and  |:K),449.70  per  set. 
30  months,  at  2Ui  cents  per  ponnd,  and  $40,>-:{:{.!)0  ])cr  mit. 
27  months,  at  31)^  cents  per  ponnd,  and-:$42,2H.lO  pur  set. 
24  months,  at  31^  cents  per  pound,  and  S4:V»()2.30  per  set. 
21  months,  at  3*2^  cents  per  pound,  and  $14,i)'^.r>0  per  sol. 
lo  months,  at  33  cents  per  pound,  and  ;|43,G7d.(>0  x>er  set. 

10-INCH  orNS. 

33  months,  at  27^  cents  per  ponnd,  and  $*32,419.37  per  set. 
30  months,  at  2H^  cents  per  ponnd,  and  ^->i3,*234.<)*(i  per  m\ 
27  months,  at  29}  cents  per  pound,  and  $'J4,049.U7  per  set. 
24  months,  at  30^  cents  per  ponnd,  and  $24,8G5.12  per  set. 
21  mouths,  at  31^  cents  per  pound,  and  $2r>,0'H).:V!<  per  set* 
Id  months,  at  32  cents  per  pound,  and  $26,0dd.  per  set. 

S-INCU  OUNS. 

15  months,  at  25^  cents  per  ponnd,  and  S10,13'='.40  per  set. 

12  nionthH,  at  27^  cents  i)er  Jwund,  and  !gl0,93f^..r*0  per  set. 

9  months,  at  29^  cents  per  pound,  and  $11,739.20  per  set. 

Itittirvals  of  deliveries  after  commenej'mi*nt,  on  each  size,  to  be  abnnf.  on  given  Id 
our  lowest  bid,  or  as  may  bo  arranged  between  the  IJnitVd  States  and  the  Hethlehem 
Iron  Company. 

It  beiii;:  also  understowl  thatshmild  the  United  States  desire  earlier  periods  of  de- 
livery at  the  respective  prices  p»»r  pound  or  per  set  named  above,  tlie  time  shall  alw 
for  such  deliveries  be>;in  to  run  from  the  ilate  of  the  contract  for  Raid  work. 

The  Beth  lk  1 1  km  Iron  Cumpa^iy, 
Per  Kob't  U.  Sayke, 

General  Manager, 


PROPOSAL  FOR  8-IXCn,  10-IN'CII  AM)  12-1 NCU  STEEL  OUN  F0B0IK08. 

The  Ml  OVALE  Steel  Company, 
NicetowHy  Phiiadelphia,  December  18,  1888, 

The  Chief  of  Ordnance,  XT.  8.  Army, 

IVashint/tonf  D.  C. : 

Sir:  In  accordance  with  your  advertisement  of  November  15,  18S8,  inviting  pro- 
])o^a1H  for  coni])lete  sets  of  rou«;h-tiiiish(Ml,  oil-ti'm]ii>red.  and  annealed  steel  for^iDgi 
lorH-inch,  KMnch,  and  12-iiich  j^uum,  and  tlio  instructions  to  bidden  issued  ther»* 
under,  copii.'s  of  which  are  hereto  attached  and  made  a  part  of  this  proposal,  we  jtro- 
pobO  to  furnish — 

23  sets  of  for«iin;^8  for  r<-inch  );uns,  at  29  rents  per  ponnd. 

24  sets  of  for^in;;^  for  10-ineh  ;;uns,  at  30  cents  per  pound. 
14  s(?ts  of  lortriij«rs  tor  l2-iiKh  j^uns,  at  31  cents  per  pound. 

We  will  make  dt'liverii's  as  follown,  viz: 

first  set  of  H-incli  for^in«j:s  within  ei^litetMi  months  from  date  of  contract,  and  after 
the  tirst  delivery  will  deliver  8-inoli  lor;j:in^s  at  the  rate  of  fonr  set«  every  twelve 
montliH,  conipletinir  the  delivery  of  all  the  ti-inchforj^ings  within  eighty-foar  month! 
from  date  of  contract. 

First  set  of  lU-lnch  for^in^s  within  thirty  months  from  date  of  contract,  and  afta 
the  tirst  delivery  will  dt'liviT  lO-ineh  forjrinjjjs  at  the  rate  of  fonr  sets  every  twelfs 
mouths,  comjiletin:;:  tiie  delivery  of  all  the  lO-inchforgin^s  within  ninety-niiie  monthl 
t'roiu  date  of  oon  tract. 
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First  set  of  12-inch  forp^ings  withija  thirty-six  months  from  date  of  contract,  and 
after  the  first  delivery  will  deliver  12-inoh  forgin^s  at  the  rate  of  three  sets  every 
twelve  monthSf  completinj^  the  delivery  of  all  the  r2-inch  forgings  within  eighty- 
eight  months  from  date  ot  contract  j  and  the  United  States  shall  nave  the  right  at 
any  rime  pending  the  delivery  of  I'^-mch  forgings,  to  order,  at  the  prices  herein  hid, 
similar  additional  sets  of  forgings  of  either  of  the  calibers  named,  to  the  extent  of 
145,000  (more  or  less)  in  total  price,  delivery  of  such  additional  sets  to  be  made  within 
one  year  from  date  of  order  therefor. 

The  sets  of  forcings  to  conform  in  quality  to  the  specifications  and  in  dimensions 
to  the  drawings  hereto  attached  and  made  a  part  of  this  proposal. 

We  make  this  proposal  with  a  fall  knowledge  of  the  kind,  quantity,  and  quality  of 
the  articles  required,  of  the  requirements  of  the  specifications  and  drawings  hereto 
attached,  and  of  the  provisions  and  requirements  of  the  act  of  Congress  approved 
September  22,  188ti,  under  which  the  advertisement  is  issued,  and  if  it  is  accepted 
will,  after  receiving  written  notice  of  such  acceptance,  enter  into  contract,  within 
the  time  designated  in  the  instructions  to  bidders,  with  good  and  sufiicient  sureties 
for  the  faithful  performance  thereof,  and  we  will  erect  in  the  United  States  a  suita- 
ble plant;  including  the  best  modem  appliances,  capable  of  making  all  the  steel  re- 
quited and  of  finishing  it  in  accordance  with  said  contract. 

Charles  J.  Harrah,    [l.s.] 
PreHdmt  MidvaU  Steel  Company, 

Attisst : 

Ellwood  W.  Kimber, 

Secretary. 

Article  of  agreement  entered  into  this  3lst  day  of  January,  1889,  between  The 
Bethlehem  Iron  Company  of  South  Bethlehem,  in  the  county  of  Northampton,  State 
of  Pennsylvania,  of  the  first  part,  and  the  United  States,  by  Brig.  Gen.  S.  V.  Ben6t, 
Chief  of  Ordnance,  acting  under  the  direction  and  by  authority  of  the  Secretary  of 
War,  for  and  in  their  behalf,  of  the  second  part. 

1st.  This  agreement  witnesseth,  that  the  said  Bethlehem  Iron  Company,  for  itself 
and  successors,  and  the  said  S.  V.  Beu^t,  for  and  in  behalf  of  the  United  Stated  of 
America,  have  mutually  agreed,  and  by  these  presents  do  mutually  covenant  aud 
agree,  to  and  with  each  other,  as  follows,  viz: 

Under  advertisemeut  dated  November  1.5,  1888,  the  said  party  of  the  first  part  does 
hereby  contract  and  engage  with  the  said  United  States  to  manufacture  for  the  Ord- 
nance Department,  U.  S.  Army — in  accordance  with  said  advertisement,  instructions 
to  bidders,  specifications,  and  drawings  hereto  attached  and  forming  part  of  this  con- 
tract— the  following-described  complete  sets  of  rough-finished,  oil-tempered,  aud 
annealed  steel  forgings,  of  American  manufacture,  for  8-inch,  10-inch,  and  T^-inch 
guns  at  the  following  prices  as  specified  in  their  proposal  dated  December  18,  lb88, 
viz: 

Twenty-three  sets  steel  forgings  for  8-inch  rifles  at — 

Twenty-seven  aud  one-third  cents  per  pound,  if  the  first  set  is  delivered  in  twelve 
months  or  in  less  than  fifteen  months  from  date  of  this  contract. 

Twenty-five  and  one-third  cents  per  pound,  if  the  first  set  is  delivered  in  fifteen 
months  or  in  le^s  than  eighteen  mouths  from  date  of  this  contract. 

Twenty-four  cents  per  pound,  if  the  first  set  is  delivered  in  eighteen  months  from 
date  of  this  contract. 

The  remaining  twenty-two  sets  to  be  delivered  at  the  rate  of  eighteen  sets  every 
twelve  mouths,  after  the  delivery  of  the  first  set  until  the  whole  number  contracted 
for  is  delivered. 

Twenty-three  sets  steel  forgings  for  10-inch  rifles  at — 

Tliirty  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  twenty-four 
months  or  in  lees  than  twenty-seven  months  from  date  of  this  contract. 

Twenty-nine  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  twenty- 
seven  months  or  in  less  than  thirty  months  from  date  of  this  contract. 

Twenty-eight  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty 
months  or  in  less  than  thirty-three  months  from  date  of  this  contract. 

Twenty-seven  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty- 
three  months  or  in  less  than  thirty-six  months  from  date  of  this  contract. 

Twenty-six  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty- 
six  months  from  date  of  this  contract. 

The  remaining  twenty-two  sets  to  be  delivered  at  the  rate  of  12  sets  every  twelve 
months,  after  the  delivery  of  the  first  set  until  the  whole  number  contracted  for  is 
delivered. 

Fifteen  seta  steel  forgings  for  IC-inch  rifles  at — 

Thirty  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  twenty-sevea 
monthB  or  in  less  than  thirty  months  from  date  of  thia  contt^kcX. 
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Twenty-nine  and  one-half  cents  per  pound,  if  the  first  sot  is  delivered  in  thirty 
months  or  in  less  than  thirty-three  inonths  from  date  of  this  contract. 

Twenty-eight  and  one-half  cents  per  pound,  if  the  first  set  is  delivered  in  thirty- 
three  months  or  in  less  than  thirty-six  mouths  from  date  of  this  contract. 

Twenty-seven  and  one-half  cents  per  ponnd,  if  the  first  set  is  delivered  in  thirty- 
six  months  from  dale  of  this  contract. 

The  remaining  12  set-s  to  be  delivered  at  the  rate  of  6  sets  every  twelve  months 
after  the  delivery  of  the  first  set  until  the  whole  number  contract^'d  for  is  delivered. 

It  is  further  stipulated  and  agreed  that  the  party  of  the  first  part  will  furnish  snch 
limited  additional  forgings  as  above,  and  at  the  prices  statecl,  as  the  party  of  the 
second  part  may  deifire,  under  the  present  available  appropriation. 

It  is  farther  stipulated  and  agreed  that  if  the  forgings  herein  contracted  for  are  not 
delivered  by  the  party  of  the  first  part  at  the  latest  times  specified  herein  for  each 
caliber,  respectively,  a  penalty  of  two-tenths  of  a  cent  i)er  pound  per  month  on  the 
price  of  each  set  of  forgings  for  each  month  of  delay  in  delivery  thereafter  shall  be 
imposed  on  the  said  party  of  the  first  part,  and  all  penalties  incurred  under  this  con- 
tract shall  be  ofi'-se',  from  time  to  time,  against  any  payment  or  payments  falling  doe 
to  th\e  said  party  of  the  first  part ;  the  time  allowed  under  paragraph  13,  part  1,  of  the 
specifications  to  replace  finally-rejected  forgings  not  to  bo  considered  in  imposing 
X>enalties  under  this  clause  of  this  contract. 

If  any  doubts  or  disputes  arise  as  to  the  meaning  of  anything  in  this  or  a^y  of  the 
papers  hereunto  attached  and  forming  this  contract,  the  matter  shall  be  at  once  re- 
ferred to  the  Chief  of  Ordnance,  U.  S.  Army,  for  determination,  and  the  parties  of  the 
first  part  hereby  bind  themselves  to  abide*  by  his  decision.  If,  however,  the  parties 
of  the  first  part  shall  feel  aggrieved  at  any  decision  of  the  Chief  of  Ordnance,  they 
shall  have  the  right  to  submit  the  same  to  the  Secretary  of  War  and  his  decision 
shall  be  final. 

2d.  All  the  forgings  herein  contracted  for  shall  be  delivered  by  the  mI^  party  of 
the  first  part  as  before  mentioned. 

3d.  The  said  party  of  tbe  first  shall  indemnify  the  United  States  and  all  x>eT8on8 
acting  under  them  for  all  liability  on  account  of  any  patent  rights  granted  by  tbe 
United  States  which  may  afiect  the  forgings  herein  contracted  for. 

4th.  For  the  forgings  herein  contracted  for,  which  shall  be  delivered,  inspected, 
and  accepted  as  aforesaid,  there  shall  be  paid  by  the  United  States  to  the  said  party 
of  the  first  i>art,  or  the  snccesHors  thereof,  on  bills  in  dimlicate,  made  in  approved 
form  and  duly  authenticated  by  the  proper  ofiicers  of  the  Ordnance  Department,  the 
prices  aforementioned  in  the  fiinds  furniahed  for  the  purpose  by  the  United  States. 

6th.  Neither  this  contract  nor  any  interest  therein  shall  be  transferred  by  the  said 
party  of  the  first  part  to  any  other  party ;  and  any  such  transfer  shall  oanse  the  an- 
nulment of  the  contract  so  far  as  the  United  States  arc  concerned.  All  rights  of  ao- 
tion,  however,  to  recover  for  any  breach  of  this  contract  by  the  said  party  of  t!b» 
first  part  are  reserved  to  the  United  States. 

7th.  No  member  of  or  delegate  to  Congress,  nor  any  person  belonging  to  or  em- 
ployed in  the  military  service  of  the  United  States  is  or  shall  be  admitted  to  any 
share  or  part  of  this  contract  or  to  any  benefit  which  may  arise  herefrom. 

Section  5  of  this  contract  was  erased,  by  mutual  consent  before  signing. 

The  Bethlehesi  Iron  Cobipant, 

PerROBT.  P.  LiXDBRMAN,      [SEAL.] 

S.  V.  Beni£t,     [seal.] 
Brigadier-Gen eralf  Chief  of  Ordnance^  U.  8.  Armjf. 
Attest : 

Abraham  S.  Schropp, 

Secretary, 

Note. — All  contracts  for  general  supplies  should  provide  that  the  party  of  the  first 
part  shall  furnish  to  the  party  of  the  second  part  (the  United  States)  sueh  greater  or 
lesser  quantities  of  the  articles  eontracted  for  as  may  be  required  during  the  fiscal 
year. 
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ADVEBTISEMEN7S,  SPECIFICATIONS^  AND  PROPOSALS  FOB  FORGINGS, 
CAST-IRON  BODIES,  AND  MANUFACTURE  OF  l^-INCH  BBEECH-LOAD- 
ING  BIFLED  J^OBTAB,  CAST-IBON,  HOOPED  WITH  STEEL. 

(4  plates.)     ' 

[  AdvertiBement.  J 

proposals  for  12-inch  mortar  bodies. 

Ordnance  Office,  War  Department, 

WashingtoHf  November  14, 188B. 

Sealed  proposals,  tn  duplicate,  will  be  received  at  this  office  until  1  o'clock  p.  in., 
OD  Saturday,  December  15,  1888,  at  which  time  they  will  be  publicly  opened,  for  sup- 
plying the  Ordnance  Department,  U.  S.  Army,  with  twenty-seven  cast-iron  bodies. 
more  or  less,  for  l*2-inch  mortars.  Blank  formson  which  proposals  must  be  made  and 
all  information  required  by  bidders  can  be  had  upon  application. 

S.  V.  Ben^t, 
Brigadier-General,  Chief  of  Ordnance, 


Instructions  to  bidders  for  cast-iron  bodies  for  12-inch  breech-loading 

MORTARS. 

Ordnance  Office,  War  Department, 

Washingtonf  November  14, 1888. 

The  cast-iron  bodies  for  12-inch  mortars,  for  which  proposals  are  invited  under 
newspaper  advertisement  of  this  date,  must  conform  in  quality  and  dimensions  to 
the  specifications  and  drawings  to  be  had  at  this  office. 

Bidders  will  state  the  j)rice  for  each  body,  when  the  first  body  will  be  delivered, 
the  rate  at  which  deliveries  will  be  made  after  the  first  delivery,  and  when  deliveries 
will  be  completed. 

The  right  is  reserved  to  waive  informalities  and  to  reject  any  and  all  bids. 

Envelopes  containing  proposals  should  be  marked  '' Proposals  for  12-inch  mortar 
bodies,"  and  be  addressed  to  ''The  Chief  of  Ordnance,  U.  S.  Army,  Washington,  D.  C." 

Copies  of  the  advertisement,  of  these  instructions  to  bidders,  of  the  specifications, 
and  of  the  drawings  must  accompany  and  form  part  of  proposals. 

The  bidder  to  whom  contract  is  awarded  must  execute  the  same  in  qnintuplicate, 
with  good  and  sufficient  sureties  for  the  faithful  performance  thereof  within  fifteen 
days  aiter  receiving  written  notice  of  acceptance  of  proposal. 

Contract 'for  the  manufacture  of  these  mortar  bodies  will  require  that  the  accepted 
and  rough-finished  bodies  be  delivered  without  charge  on  board  cars  or  other  con- 
veyance where  they  can  be  taken  up  by  some  convenient  shipping  line  for  transpor- 
tation by  the  United  States  if  desired ;  and  will  stipulate  that  if  the  bodies  are  not 
delivered  at  the  proposed  times  th3re  will  be  imposed  ou  the  contractor  a  penalty  of 
$1  per  day  on  the  price  of  each  body  for  each  day  of  delay  in  delivery. 

Payment  for  each  body  will  be  made  on  delivery,  less  5  per  centum,  to  be  retained 
until  the  completion  of  the  contract. 

S.  V.  Ben6t, 
^Headier-General,  Ch.\<|  oj  Orajwitwifc. 
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Sr£C]bFICATIOXS    FOR    CAST-IRON    BODIES    FOR    12-IKCH    DRBECU-LOADINO   EIFLKD 

MORTARS. 

(Two  sheets  of  drawings.) 

Till?  cast-iron  1>o<lie8  for  12-inch  breech-loading  rifled  mortars  are  to  bo  of  the  ronuh- 
finishcMl  dimensions  shown  on  accompanying  drawing,  these  dimensions  to  l>o  subject 
to  such  sliirht  moditiciitiou  as  tlie  United  States  may  wish  to  make,  not  materially 
alfocting  the  cost  of  manufactnre.  All  rongh-bored  and  turned  surfaces  must  Im 
btraight  and  true,  and  without  eccentricity. 

The  castings  to  be  of  charcoal  pig,  and  to  be  made  bn-ech  down  with  a  straight, 
cylindrical  bore.  The  exterior,  inclusive  of  the  sinking  head,  to  be  nearly  cylindrical— 
1  he  exterior  diameter  at  no  place  being  less  than  at  the  breech.  The  weight  of  the 
sinking  head,  over  and  above  that  portion  of  the  rough  casting  required  for  the 
mortar  body  and  specimen  slices,  shall  be  at  least  oue-iitth  of  the  total  weight  of  the 
whole  casting. 

The  casting  to  be  cooled  from  the  Interior  by  a  current  of  water  and  without  steam- 
ing the  metal,  the  portion  of  the  core  barrel  through  which  water  circulates  extend- 
ing below  the  breech  initial  tension  ring,  the  exterior  at  the  same  time  being  kept 
hot  by  a  tire  built  around  the  ilask  within  the  casting  pit,  all  according  to  the  usual 
Ro<lman  jirocess,  regulated  in  such  manner  as  to  secure  a  gradual  and  uniform  cool- 
ing, that  shall  leave  the  casting  free  from  irregular  or  excessive  internal  strains.  In 
pouring  the  metal  into  the  mold  the  flow  must  be  continuous  and  uniform,  and  any 
evolution  of  gas  except  along  the  iiutes  of  the  core  arbor  may  be  sufficient  cause  for 
rejecting  the  casting. 

The  tensile  strength  of  the  metal  must  average  at  each  end  at  least  30,000  pounds 
per  square  inch ;  no  specimen  to  be  over  37,000  pounds  per  square  inch  ;  but  one  spec- 
imen from  the  muzzle  end  and  two  from  the  breech  end  may  be  as  low  as  2d,000 
pounds  per  square  inch.  The  long  extension  specimens  will  not  be  considered  in 
making  up  these  averages. 

The  slices  from  which  test  specimens  and  initial  tension  rings  are  to  be  taken,  the 
positions  of  which  with  reference  to  the  body  are  shown  on  accompanying  drawing, 
will  be  cut  from  the  casting  and  cleaned  up  on/t-ho  interior  to  12  inches  diameter;  the 
initial  tension-rings  will  then  be  detached.  The  inside  rings  must  indicate  the  exist- 
ence of  tangential  coniprtssion  and  the  out<»r  ring  (at  breech)  the  existence  of  tangen- 
tial extension  in  the  part  of  the  casting  from  which  they  are  taken.  Median  circum- 
ferences will  be  scored  on  the  rings  betore  the  work  of  cutting  out  is  commenced;  a 
comparison  of  the  measurements  of  these  circumferences  made  before  and  aft^jr  the 
rings  are  det*ached  must  show  expansion  of  the  inside  rings  and  contraction  of  the 
outer  rings.  The  test  /ipecimeu-i  required,  shown  on  accompanying  dra^vinjx,  will 
then  be  cut  out  and  finished.  The  rings  and  specimens  are  all  to  be  furnished  with- 
out cost  to  the  United  States. 

If  the  contractor  possesses  a  reliable  testing  machine,  and  if  the  results  obtained 
with  such  testing  machine  are  found  to  be  comparable  with  those  obtained  wuth  the 
United  States  testing  machine  at  Watertown  Arsenal,  then  the  test  specimens  re- 
quired shall  be  tested  by  the  contractor  in  such  manner  as  shall  be  prescribe^l  by  the 
United  States  and  in  the  presence  of  the  inspector,  and  the  inspector  shall  be  fur- 
nish4Hl  with  the  orginal  notes  of  the  several  tests,  that  they  may  be  worked  up  in  his 
othce.  If  the  contractor  has  no  reliable  testing  machine,  then  all  the  specimens  shall 
be  tested  at  Watertown  ArsenHl.  All  specimens  which  are  to  be  tested  at  Water- 
town  Arsenal  shall  be  sent  to  that  iilace  by  the  contractor,  by  express,  at  his  own 
exi)enso.  All  specimens  shall  pass  through  the  senior  inspector's  hands  for  inspection 
and  record.  Tests  made  by  the  contractor  shall  be  without  cost  to  the  Unit-ed  States. 
If  tests  are  made  at  Watertown  Arsenal,  then  the  actual  cost  of  testing  and  recording 
Bi»<*eimens  shall  be  charged  to  the  contractor. 

The  castings  must  be  sound,  free  from  cavities,  blow-holes,  soft  spots,  or  flaws, 
and  th*'  m.'uiulacture  must  be  open  to  inspection  by  olBcers  of  the  Ordnance  Depart- 
ment in  all  its  detailj*,  and  receiver  the  approval  of  the  Department  in  all  its  stages. 


Proposal  for  twknty-skven  bodies  for  12-ixcii  b.  l.  rifled  mortars. 

Cincinnati,  Ohio, 

December  13,  1888. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Wash intf tony  D.  C, 

Sir:  In  accordance  with  your  advertisement  of  November  14,  1888,  inviting  pro- 
pt)salrt  I'or  twenty-seven  cast-iron  bodies,  rough  llnished,  for  12-inoh  B.  L.  rifled  mor- 
tars, and  the  instructions  to  bidders  issued  thereunder,  copies  of  which  are  hereto 
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attached  and  made  a  part  of  this  proposal,  we  propose  to  furnish  twenty-seven  cast- 
iron,  rough-finished,  B.  L.  mortar  bodies,  caat  from  charcoal  iron,  and  to  bo  machined 
in  strict  conformity  with  specifications  attached  hereto,  for  the  sum  of  $2,850  each, 
viz,  $76,950  for  the  twenty-seven  bodies.  Delivery  of  the  first  body  after  two  months 
or  within  four  months,  our  option,  from  execation  of  contract,  and  two  bodies  \yeT 
calendar  month  thereafter,  f.  o.  b.  cars,  Cincinnati,  Ohio,  inspection  and  acceptance 
of  bodies  to  be  made  at  our  works.  Specimen  test  to  be  made  at  Watertown  Ar- 
senal. 

Wo  make  this  proposal  with  a  full  knowledge  of  the  kind,  quantity,  and  quality  of 
the  aHicles  required,  and  the  requirements  of  the  specifications  and  drawings  hereto 
attached,  and  if  it  is  accepted  will,  after  receiving:  written  notice  of  such  acceptance, 
enter  into  contract  within  the  time  designated  in  the  instructions  to  bidders,  with 
good  and  sufficient  sureties  for  the  faithful  performance  thereof. 

The  Universal  Radial  Drill  Company,    [l.  s.  ] 
By  P.  G.  March,  Secretary. 

Witnesses : 

HoMBR  Hardy. 
J.  W.  March. 


Proposal  for  cast-ikon  bodies  for  12-inch  mortars. 

Providence,  R.  I.,  December  10, 1888. 
The  Chief  of  Ordnance,  U.  S.  Army, 

Wilmington,  Del.: 

Sir:  In  accordance  with  your  advertisement  of  November  14,  1888,  inviting  propo- 
sals lor  twenty- seven  cast-iron  bodies  (more  or  less)  for  l*2-inch  B.  L.  mortars  and  the 
instructiou  to  bi<lderH  issued  thereunder,  copies  of  which  are  hereto  attached  and  made 
a  part  of  this  proposal,  we  propose  to  make  aod  deliver  on  oars  or  wharf  in  Provi- 
dence twenty-seven  (more  or  less)  rough-turned  and  bored  mortar  bodies  for  $1,475. 

The  first  body  we  will  deliver  in  eight  weeks  after  contract  is  awarded  us,  and  the 
twenty  seventh  within  one  year  after. 

We  make  this  proponal  with  a  fuQ  knowledge  of  the  kind,  quantity,  and  qualit^^'  of 
the  articles  re(|uired,  and  the  requirements  of  the  specifications  and  drawings  hereto 
attached,  and  if  it  is  accepted  will,  after  receiving  written  noticeofsuch  acceptance, 
enter  into  contract  within  the  time  designated  in  the  instructions  to  bidders,  with 
good  and  sufilcient  sureties  for  the  faithful  performance  thereof. 

Builders  Iron  Foundry  [l.  s.]. 
R.  A.  Robertson,  Jr.,  Treasurer. 

Witness : 

H.  J.  BURROUOH. 


Proposal  for  12-inch  mo  >tak  bodies. 

Wes"  Point  Foundry, 
Cold  Spring,  N.  F.,  December  14, 1888. 

The  Chief  of  Ord.vance,  U.  S.  Army, 

}Va8hington,  D.  C.  i 
Sir  :  In  accordance  with  your  advertiseinent  of  November  14,  1888,  inviting  pro* 
posals  for  twenty-seven  cast-iron  mortar  bodies  (more  or  less)  for  1'2-inch  mortars  and 
the  instructions  to  bidders  issued  therenuder,  copies  of  which  are  hereto  attached 
and  made  a  part  of  this  jiroposal,  we  propose  to  furnish  the  said  bodies  for  12-inch 
mortars  in  accordance  with  drawings,  specifications,  and  instructions  to  bidders  for 
$2,750  each,  provided  the  amount  of  bodies  which  may  be  required  on  tho  contracts 
shall  not  be  in  excess  of  what  we  can  obtain  from  the  parties  who  ])ropose  to  be- 
y^ome  our  bondsmen.  The  first  body  will  be  delivered  in  ten  weeks  from  receipt  of 
contract,  and  three  per  month  thereafter  until  completion,  if  desired. 

We  make  this  proposal  with  a  full  knowledge  of  the  kind,  quantity,  and  quality  of 
the  articles  required  and  the  requirements  of  the  spccitications  and  drawings  hereto 
attached,  and  if  it  is  acceptiul  will,  after  receiving:  written  notice  of  such  acceptance, 
enter  into  contract  within  tho  time  designated  in  the  instructions  to  bidders,  with 
good  and  sufficient  sureties  for  the  faithful  performance  thereof. 

West  Point  Foundry  Co.    [l.  b.] 
By  F.  W.  Rhineijlnder,  PreeiAent. 
Witness : 

Oscar  Burkk. 
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Proposai^  for  cart-iron  bodies  for  12-inch  b.  l.  rifled  yORTABS. 

December  11,  1888. 
Tbe  Chief  of  Ordnance,  U.  S.  Army, 

fVashington,  D.  C. : 
8iK  :  In  accordance  with  your  advert isonient  of  November  14,  1888,  inviting  pro- 
posals for  cast-iron  bodies  for  12-inch  B.  L.  rifled  mortars  and  tlie  instmotions  to  Did- 
ders isHued  tbcrcunder,  copies  of  which  are  hereto  attacheil  and  made  a  part  of  this  pro- 
posal, The  South  Boston  Iron  Works  propose  to  furnish  twenty-seven  bodies  (more  or 
less)  for  B.  L.  rifled  mortars  in  accordance  with  specifications,  drawings,  and  advertise- 
ment lieroto  attached,  and  to  be  made  oftlie  same  material  and  under  the  same  treatment 
as  the  12-inch  rifled  mortars  which  have  been  tested  and  are  now  at  Sandy  Hook, 
and  to  deliver  the  first  mortar  body  in  six  weeks  aft«r  the  contract  is  signed,*  and  the 
balance  at  the  rate  of  one  in  every  ten  days  thereafter,  for  the  sum  of  $2,750  each. 

The  South  Boston  Iron  Works  make  this  proposal  with  a  full  knowledge  of  the 
kind,  ({uantity,  and  quality  of  the  articles  rctiuired  and  the  requirements  of  the 
specifications  and  <lra  wings  hereto  attached,  and  if  it  is  accepted  will,  after  receiving 
written  notice  of  such  acceptance,  enter  into  contract  within  the  time  designated  in 
the  iu->trnctions  to  bidders,  with  good  and  sufficient  sureties  for  the  faithful  per- 
formance thon^of.  « 

The  South  Boston  Iron  Works    [l.  s.  1 
By  Wm.  p.  Hunt,  President 
Witness : 

W.  J.  MUTZT. 


[  Ad  vertiseineiit.  ] 

Prop  08 Ai^  for  12-inch  mortar  forginos. 

Ordnance  Office,  War  Depabtment, 

Washington^  November  14, 1888. 

Sealed  proposals,  in  duplicate,  will  be  received  at  this  office  until  1  o'clock  p.  in., 
on  Saturday,  December  15, 1888,  at  which  time  they  will  be  publicly  opened,  lor  sap- 
plying  the  Ordnance  Department,  U.  8.  Army,  with  twenty-seven  sets,  more  or  less, 
of  steel  forgiugH,  of  American  manufacture,  for  trunnion  hoop,  hoops,  and  breech 
mechanism  for  12-iuch  mortars.  Blank  forms  on  which  proposals  must  be  made  and 
all  information  required  by  bidders  can  be  had  upon  application. 

S.  V.  Ben^t, 
Brigadier-General,  Chief  of  Ordnanoe. 


Instructions  to  bidders  for  foroinqs  for  12 -inch  breech-loading  mortars. 

Ordnance  Office,  War  Department, 

Washington^  November  14,  1888. 

The  forgings  for  12-inch  mortars,  for  which  propostUs  are  invited  under  newspaper 
advertiHement  of  this  date,  must  conform  in  quality  and  dimensions  to  the  specifica- 
tions and  drawings  to  bo  had  at  this  office. 

Bidders  will  state  the  price  per  set  for  the  forgings,  when  the  first  set  will  be  de- 
livered, the  rate  at  which  deliveries  will  be  made  after  the  first  delivery,  and  when 
del  1  veri*  s  will  be  completed. 

The  right  is  reserved  to  waive  informalities  and  to  reject  any  or  all  bids. 

Envelopes  containing  proposals  should  be  marked  **  Proposals  for  12-inch  mortar 
forgings,"  and  be  addressed  to  "The  Chief  of  Ordnance,  IT.  S.  Armv,  Washington, 
D.  C." 

Copies  of  the  advertisement,  of  these  instructions  to  bidders,  of  the  specifications, 
and  of  the  drawings  must  accompany  and  form  part  of  proposals. 

The*  bidder  to  whom  contract  is  awarded  must  execute  the  same  in  qui ntn plicate, 
with  good  and  sufficient  sureties  for  the  faithful  perforniauco  thereof,  within  fifteen 
days  after  receiving  written  notice  of  acceptance  of  proposal. 

Contract  for  the  manufacture  of  these  forgings  will  stipulate  that  if  the  sets  of 
forgings  are  not  delivered  at  the  proposed  timi^s  there  will  be  imposed  on  the  con- 
tractor a  penalty  of  $1  per  day  on  the  price  of  each  sot  of  forgings  for  each  day  of  de- 
lay in  delivery. 

S.  V.  BENlfiT, 

Brigadier-Generalf  Chitf  of  Ordnamo$» 
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PBOPOSAL  for  12-lNCU  MORTAR  FOROINGS. 

Philadelphia,  Pa.,  December  14,  ViOd, 

The  Chdev  of  Ordnance,  U.  S.  Army, 

WashingUm,  D.  C. 

Sir:  Iq  aooordanoe  with  your  advertiscnieDt  of  Noyember  14,  1888,  inviting  pro- 
posals for  twenty-seven  sets,  more  or  less,  of  steel  forjcin^^s,  of  American  manufactnrey 
for  trunnion-hoops,  hoops,  and  breech  mechanism  for  12-iuch  mortars,  and  the  instrno- 
tions  to  bidders  issued  thereunder,  copicis  of  which  are  hereto  attached  and  made  a 
pare  of  this  proposal,  we  propose  to  furnish  the  twenty-seven  sets,  more  or  less,  of 
steel  forgines,  of  American  manufacture,  for  trunnion -hoops,  hoops,  and  breech 
mechanism  lor  l>!-inch  mortars  for  |2,770  per  set.  The  tirst  set  to  be  delivered  in  one 
hundred  and  twenty-days  after  signing  contract,  the  next  six  sets  at  the  rate  of  one 
set  every  forty  days,  and  the  balance,  tweuty  sets,  at  the  rate  of  one  set  every  twenty 
days,  completing  deliveries  in  seven  hundred  and  sixtv  days  alter  signing  contract. 

We  make  this  proposal  with  a  full  knowledge  of  the  kind,  quantity,  and  quality  of 
the  articles  required  and  the  requirements  of  the  specitications  and  drawings  hereto 
attached,  and  if  it  is  accepted  will,  after  receiving  written  notice  of  such  acceptance, 
enter  iuto  contract  within  the  time  designated  in  the  instructions  to  bidders,  with 
good  and  sufficient  sureties  for  the  faithful  performance  thereof. 

Midvale  Steele  Co.,    [l.  s.] 
By  Charles  Harrah,  FresUUnt 

Attest : 

Elwood  W.  Kimber,  Secretary. 


Proposal  for  12-ixch  mortar  forcings. 

South  Bethi^ehem,  Pa.,  December  8,  1888. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washinf/toHf  2>.  C 

Sir:  In  accordance  with  your  advertisement  of  November  14,  1888,  inviting  pro- 
posals for  twenty-seven  sets,  more  or  less,  of  steel  forgiu^s,  of  American  manufacture, 
for  trunnion-hoop,  hoops,  and  breech  mechanism  for  12-inch  mortars,  and  the  iustnic- 
tions  to  bidders  issued  thereunder,  copies  of  which  are  hereto  attached  and  made  a 
part  of  this  proposal,  we  propose  to  furnish  twenty-seveu  sets  of  steel  forgings  of 
American  manufacture  for  trunnion-huop,  hoops,  and  breech  mechanism  for  12- inch 
mortars  at  $5,496.67  per  set,  f.  o.  b.  cars,  at  works  of  the  Bethleliem  Iron  Company — 
deliveries  to  be  made  as  follows  from  date  of  contract:  First  set  within  ten  months; 
second  set  within  eleven  months;  third  set  within  one  year  ;  thereafter  at  the  rate 
of  two  sets  per  month,  completing  delivery  within  two  years — and  make  this  propo- 
sal with  a  full  knowledge  of  the  kind,  quantity,  and  quality  of  the  articles  required, 
and  the  requirements  of  the  speciiicatious  and  drawings  hereto  attached,  and  if  it  is 
accepted  will,  after  receiving  written  notice  of  such  acceptance,  enter  into  contract 
within  the  time  designated  in  the  instructions  to  bidders,  with  good  and  sufficient 
sureties  for  the  faithful  performance  thereof. 

The  Bethlehem  Iron  Co.,  [l.  s.] 
Per  KouT.  U.  Sayre,  General  Manager, 

Attest : 

Abrah.\m  S.  Schropp,  Secretary. 


[  Ad  vortisement.  ] 

Proposals  for  12-inch  bueech-loading  rifled  mortars. 

Oicdnancr  Office,  War  Department, 

Waehingiony  June  22,  1889. 
Sealed  proposals,  in  duplicate,  will  be  receive<l  at  this  office  until  3  o'clock  p.  m., 
on  Monday,  July  22,  1889,  at  which  time  they  will  be  publicly  opened,  for  tiuishiug 
and  assembling  twenty-nine  12-inch  breech-loading  rifled  mortars,  more  or  less,  the 
principal  parts  being  supplied  by  the  United  States.  Blank  forms  on  which  propo- 
sals most  DO  made  and  all  information  required  by  bidders  can  be  had  npon  applica- 
tion. 

S.  V.  BknAt, 
Brigadier- General,  Chief  of  Ordnaiioer 
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iNBTUrCTIONS  TO  BIDDERS  FOR  FINISHING  AND  ASSEMBLING  12-INCH  BRBECH-LOAD' 

ING  MORTARS. 

Ordnance  Office,  War  DfcPARXMENT, 

tf'ashiMfflotif  June  22,  IK^. 

.  This  HniRhini;  and  assemblini;  of  12-inch  breacli-lcadiiij;  rifled  mortars  of  cast-iron 
hof>]>iid  with  Htoel,  for  which  proposals  aro  invited  under  newspaper  adyertisenieniof 
thin  date,  nniHt  bu  done  in  accordance  with  tho  spocitioatious  and  drawings,  to  be 
had  at  tliis  ollice. 

Bidders  will  state  the  price  for  each  finished  raoftar;  also  the  time  in  which  the 
firNt  niortur  will  bo  completed  after  tho  receipt  of  tho  part«  for  it  to  be  supplied  by 
thf  United  States,  tho  rate  of  subsequent  deliveries,  basc<l  upon  the  time  of  the  re- 
ceipt of  tho  parts  for  each  to  beHUp])lied  by  the  United  States,  and  the  time  in  which 
all  tlie  mortars  will  bo  completed  after  tho  delivery  of  all  the  material  therefor  to  be 
supplied  by  tho  lJnite<l  States. 

Bidders  are  informed  that,  depending  ui>on  the  fnlfillmont  of  existing  contracts  for 
the  material,  the  rates  of  delivery  to  the  c<m tractor  for  this  work  of  the  parts  t4>  be 
furnished  by  the  United  States  will  be  approximately  as  follows:  For  tho  cast-iron 
bo<lies,  two  or  nion^  when  contract  is  made,  and  thereafter  not  less  than  two  per 
montii,  or  the  whole  number  within  one  year ;  for  complete  set.s  of  the  steel  forgings, 
two  or  more  when  contract  is  made  and  Heven  .sots  in  all  within  seven  months  at  a 
rate,  after  the  lirnt  delivery  of  one  sot  every  forty  days,  and  the  remaining  sets  all 
within  fonrteeii  m(»nths  thereafter  at  the  rate  of  about  ouoset  every  twenty  days. 

TroposalH  must  be  made  upon  the  form  furniHhed  by  this  otlice,  and  copies  of  the 
a<lvvrlisement,  of  these  iuHtructions  to  bidders,  of  the  speeifieations,  and  of  the 
<lrawings,  muHt  ae4;ompany  and  f^rm  part  thereof,  an<l  the  bidders'  guaranty  must 
be  lilled  out  tis  indicated  thereon. 

The  ri^ht  is  reserve<l  to  waive  infornmlities  and  to  reject  any  or  all  bids. 

The  bidder  t'O  whom  eimtraet  is  awarded  must  execute  tho  same  in  quintuplicate, 
with  ;;ood  and  sullicient  sureties  for  tho  faithful  performance  thereof,  within  fifteen 
days  after  receiving  written  notice  of  acceptance  of  proposal. 

Contract  iVtr  these  inortar.s  will  stipulate  that  if  the  finished  mortars  are  not  deliv- 
ered iit  the  ]>roposed  times  there  will  be  im])osed  on  the  contraetor  a  ]>enalty  of  $1 
per  flay  (mi  the  price  of  each  finished  mortar  for  each  «lay  of  tlelay  in  its  delivery. 

Tartial  payment  for  each  mortar  liuiHhed,  except  the  shot-chamber,  the  rilling  and 
lappin^^  prior  to  the  determination  of  the  form  of  chamber  and  the  rilling,  as  pro- 
vi4lfd  in  the  HitecifieatiouM,  will  be  made,  on  acceptance  of  tho  w<irk  done,  to  the 
afiioniit  of  rts  per  cent,  of  the  cost  of  a  finished  mortar.  Said  payment,  it  will  be  un- 
derstood and  agretMl,  shall  cover  the  care  and  storage  of  such  mortars  by  the  con- 
tractor, for  a  reasonable  period,  pending  the  c4;s8ation  of  work  thereon.  And  an 
additional  payment  of  7  ])er  c(>nt.  will  bo  made  on  the  aforesaid  mortars  when  such 
shall  have  been  completely  tinislu^d  and  accepted. 

Taynient  for  each  finished  mortar  will  be  ntade  on  delivery  and  acceptance,  less  5 
per  cent.,  to  be  retained  until  the  completion  of  the  contract. 

Envelopes  containing  proposal.M  Hlionld  bo  marked  **  Proposals  for  12-inc1i  breech- 
loading  rilh'd  moriars,"  and  bo  addressed  to  '*The  Chief  of  Ordnance,  U.  S.  Army, 
Washin-ton,  D.  C." 

S.  V.   BKXi^.T, 

Brigadier- General  J  Chief  of  Ordnance. 


SPKCiriCATIONS     FOR    TIIK     MANUFACTUKR     OF     12-INCn     BRKKCII-LOADING      RIFLRD 

MORTARS. 

[Seven  sheets  of  drawings.*  | 

Twelve-inch  breech-loading  rifled  mortars  aro  to  bo  manufactured  under  the  fol- 
lowing speeitieation.s: 

All  the  parts  will  be  accurately  finished,  fitted,  and  assembled,  and  the  mortan 
eoiupleteil  in  all  respects  as  shown  on  the  accompanying  drawings. 

Material. — All  of  the  unitcrial  re<iuired  for  tho  work  will  be  furnished  by  the  con- 
tracttM".  The  cast  iron  bodies  and  the  steel  forging  for  hoops  and  principal  parti  of 
breech  mechanism  must  conform  in  uianufacture  and  qualities  to  the  specincations 
preseribeil  by  the  Ordnance  Departuieiii,  which  are  hereto  attached.  All  the  addi- 
tional miiH>r  parts  of  breech  mechuuisui.  f<u-  which  no  specifications  aro    prescribed, 

•  The  same  as  the  nine  drawings  accompanying  specifications  for  **  iiuishing  and 
Sssembling,*'  excepting  those  marked  *'  B"  and  '*  C," 
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mnst  be  of  ibe  beet  qnality  for  tbe  use  intended.  The  bronze  casting  sball  be  an  al- 
loy containing  88  per  cent,  of  copper,  2  per  cent,  of  zinc,  and  10  per  cent,  of  tin,  ex- 
cept the  console,  which  shall  be  an  alloy  containing  55  per  cent,  copper,  44. 5  per 
cent,  zinc,  and  0.5  per  cent.  tin.    A.)l  alloy  castings  to  be  made  of  new  metals. 

Work  of  oMembling. — In  the  senuence  of  the  operations  of  assembling  each  mortar 
it  is  prescribed  that  the  trunnion- hoop  shall  be  completely  finished  before  shrinkage, 
and  the  remaining  hoops  turned  on  the  exterior  to  leave  a  surplus  of  about  one-eighth 
of  an  inch  on  the  finished  diameters  prescribed.  Preparatory  to  shrinkage  also,  the 
bore,  the  cylindrical  portion  of  chamber,  and  the  breech  recess  of  the  cast-iron  body 
shall  be  smooth  bored  to  abimt  one-tenth  of  an  inch  less  than  the  finished  diame- 
ters prescribe<l,  to  admit  cf  making  accurate  star-gauge  measurements  of  the  bore, 
th»  cylinder  of  chamber,  and  the  breech  recess  in  the  several  stages  of  the  work.  The 
se:it  for  the  toothed  arc  in  hoop  A7  must  be  cut  after  the  hoops  are  assembled  and  the 
exterior  of  tlie  mortar  must  be  turned  to  the  finished  diameters  proscribed  before  any 
part  of  the  interior  is  fine-bored  or  finished. 

In  line-boring  and  facing  the  hoops  for  shrinkage  the  allowed  variations  for  pre* 
scribed  diameters,  eccentricity,  conicalness,  and  parallelism  of  ends  will  be  0.003  of  an 
inch.    Tim  allowed  variation  for  length  of  hoop  will  be   -1-0.01  of  an  inch. 

The  hoops  will  be  applied  under  a  definite  shrinkage  to  be  determined  by  the 
United  St.ites,  the  following  variations  being  allowed,  viz: 

Between  ciist-iron  body  and  inner  row  of  hoops  -|-  O.OIK^  of  an  inch  and — 0.000, 

Between  the  two  rows  of  hoops  —  0.003  of  an  inch  and  -f-  0.000. 

For  the  operation  of  hooping  the  contractor  must  supply  a  suitable  press  to  keep 
the  joiiit-s  between  hoops  accurately  closed  while  the  applied  hoop  is  cooling  and  a 
circular  sprinkling  arrangement  to  cool  the  hoop  uniformly  by  sections,  beginning  at 
the  end.  first  put  on.  The  heating  of  the  hoops  for  shrinkage  must  be  so  cqnduoted 
as  to  insure  a  uniform  temperature.  The  clearance  for  the  assemblage  may  vary  be- 
tween 0.03r>  and  0.05  of  a  inch,  not  to  exceed  the  latter,  which  corresponds  to  a  maxi- 
mum, elevation  of  temperature  of  about  500^  Fahrenheit  above  the  temperature  of 
the  shops.  During  the  hooping  a  current  of  cold  water  must  be  circulated  through 
the  bore. 

In  finishing  the  bore  and  chamber,  following  the  exterior  finish,  two  cuts  at  least 
must  be  taken — the  last  being  made  slight  enough  t-o  produce  the  best  quality  of 
finisli.     The  shot-chamber  must  be  finished  prior  to  the  rifling. 

After  the  fine  boring  and  rifling  the  bore  and  chambers  will  be  finished  by  lapping. 
The  allowed  variation  in  diameters  of  finished  chambers  and  bore  within  lands,  also 
diameters  to  bottom  of  grooves,  will  bo  +0.003  of  an  inch  and  —  0.000;  but  in  finish- 
ing  the  partes  of  the  inferior  whicb  the  chamber-gauge,  shown  on  the  sheet  marked  F, 
is  intended  to  fit,  the  work  shall  be  made  (within  the  limits  prescribed)  as  nearly  as 
possible  an  exact  counterpart  of  the  gauge.  This  chamber-gauge  will  be  furnished  by 
the  United  States.  The  allowed  variation  in  width  of  lands  or  grooves  will  be  ^  0.005 
of  an  inch. 

A  second  gauge,  for  gas-check  seat,  will  be  furnished  by  the  United  States  the  di- 
mensions of  the  bevel  at  the  rear  of  chamber  which  constitutes  the  seat  for  the  gas- 
check  must  be  finished  to  fit  this  gauge  accurately. 

All  dimensions  to  be  subject  to  such  slight  changes^  not  materially  affecting  the  cost 
of  the  work,  as  the  Unitt-d  States  may  wish  to  make  as  the  work  progresses,  and  any 
changes  materially  atfeeting  the  cost  of  the  work  to  be  paid  for  at  a  fair  price,  to  be 
detorniine<l  by  the  contracting  parties. 

The  finished  mortars  will  be  delivered  to  the  United  States  at  the  works  of  the  con- 
tractor. 

The  work  must  be  open  to  inspection  by  officers  of  the  Ordnance  Department  in 
all  its  details  and  receive  the  approval  of  tlie  department  at  all  stages  of  its  progress. 


PROPOSAL  FOR  FlNISniXG  AND  A8SKMBLING  TWKNTY-NINE  BREECH-LOADING  RIFLED 

MORTARS,   MORE  OR  LESS. 

Providence,  R.  I.,  July  18,  1889. 
The  Chief  of  Ordnance,  U.  S.  Army, 

Washington^  D.  C. : 

Sir:  In  accordance  with  your  advertisement  of  June  22,  1889,  inviting  proposals 
for  finishing  and  assembling  twenty-nine  breech  loading  rifled  mortars,  more  or  less, 
the  principal  parts  therefor  to  be  supplied  by  the  United  States,  and  the  instructions 
to  bidders  issued  thereunder,  copies  of  which  are  hereto  attached  and  made  a  ]>art  of 
this  proposal,  we  ])ropose  to  com)>lete  the  first  mortar  within  six  months  after  the 
receipt  of  the  parts  for  it  to  be  supjdied  by  the  United  States;  and  thereafter  to  com- 
plete the  remaining  twenty-eight  mortars  at  the  rate  of  about  one  every  fonr  w«^\^<ai^ 
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provided  the  parts  for  each,  to  be  supplied  by  the  United  States,  shall  have  been  re- 
ceived at  least  six  uiontb  previous  to  the  completion  of  each ;  and  to  complete  all  the 
mortars  within  two  years  and  eight  months  of  date  of  contract,  for  the  Bum  of  $3,?i25 
for  each  finished  mortar. 

We  make  this  proposal  with  a  fnll  knowledge  of  the  kind,  quantity,  and  qnality  of 
the  articles  re(^nired,  and  the  requirements  of  the  specilicatious  and  drawings  hereu) 
attached,  and  if  it  is  accepted  will,  after  receiving  written  notice  of  snoh  acceptance, 
enter  into  contract  within  the  time  designated  in  the  instructions  to  bidden,  with 
good  and  sufficient  sureties  for  the  faithful  performance  thereof. 

Builders  Ikon  Foundry,    [l.  ».] 
R.  A.  Robertson,  Jr.,  Treasurer, 
Witnesses: 

H.  J.  Burrouoh. 
K.  E.  Lyman. 


PROPOSAL     FOR     FINISIIINQ    AND     ASSEMBLING     li^INCH     BREECn  LOADING     RIFLED 

MORTARS. 

Boston,  July  IH,  im). 
The  Chief  of  Ordnance,  U.  8.  Army, 

Wcuhington^  D,  C: 

Sir:  In  acconlance  with  your  advertisement  of  June  22,  1889,  inviting  propanaln 
for  finishing  and  asHembling  twenty-nine  Ti-inch  breech-loading  rifled  mortars,  the 
principal  parts  therefor  to  be  supplied  by  the  United  States,  and  the  instructious  to 
bidders  issued  thereunder,  copies  of  which  are  hereto  attached  and  made  a  part  of 
this  proposal,  the  South  Boston  Iron  Works  propose  to  furnish  and  assemble  the  said 
twenty-nine  12-inch  mortars  and  completo  the  first  mortar  within  six  months  after 
the  receipt  of  the  part-s  for  it  to  be  supplied  by  the  United  States,  and  thereafter  to 
complete  one  mortar  every  two  weeks  after  the  first  mortar  has  been  finished,  pro- 
vide4l  the  part-s  for  each,  to  be  supplied  by  the  United  States,  shall  have  been  re- 
ceiver! at  least  six  months  previously;  and  to  couijilete  all  the  mortars  within  nix 
mouths  after  the  receipt  of  all  the  niat-erial  therefor  to  be  supplied  by  the  United 
States,  for  the  sum  of  $4,500  for  each  finished  mortar. 

The  South  Boston  Iron  Works  make  this  proposal  with  a  full  knowledge  of  the 
kind,  quantity,  and  quality  of  the  articles  required,  and  the  requirements  of  the 
specifications  and drawingH  hereto  attache<l,  an<l  if  it  is  accepte<l  will,  after  recoivin;; 
written  notice  of  such  ao«'eptance,  enter  into  contract  within  the  time  designated  iu 
the  instructions  to  bidders,  with  good  and  sufilcient  sureties  for  the  faithful  perform- 
anco  thereof. 

South  Boston  Iron  Works,     [l.  s.] 
By  Wm.  p.  Hunt,  rresidenU 

Witnesses  : 

Edward  G.  Poole. 
F.  L.  Crosby. 
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BUILDINGS,    AND    OFFICERS'    QUARTERS   FOR    ARMT    GUN-FACTOBT, 

WATERVLIET  ARSENAL,   WEST  TROY,  N.   F. 

•  (4  plates.) 

1. —Specific ATIOK8  for  the   erection  and   completion   of   a  ounfactort 

BUILDING,  INCLUSIVE  OF  THE  BRIDGE,  OR  RUN- WAYS  FOR  A  TRAVELING-CRANE ;  TO 
BE  SITUATED  AT  THE  WaTERVLIET  ArSENAL,  JV^EST  TROY,  N.  Y.,  AT  A  PLACB 
MARKED  A  ON  THE  ACCOMPANYING  MAP,  SHEET  No.  1,  AND  ACCORDING  TO  THIS 
ACCOMPANYING  PLANS  AND  DRAWINGS. 

CONDITIONS. 

The  drawings  and  specifications  are  intended  to  be  alike  in  every  respect ;  bat  anv 
work  shown  on  the  drawings  and  not  particalarly  described  in  the  specifications,  and 
any  work  evidently  necessary  to  the  completion  of  the  bnilding  as  specified  or  shown, 
is  to  be  done  by  the  contractor,  withont  extra  charge,  the  same  as  if  it  were  shown 
or  specified. 

The  contractor  is  to  comply  with  the  State  or  other  laws,  and  is  to  be  liable  for  all 
penalties  aod  all  damages  to  life  and  limb  that  may  occar  owing  to  his  negligence, 
or  that  of  his  employ^,  daring  the  erection  of  the  bnilding.  No  claim  mr  extra 
work  shall  be  made  nnless  betoie  the  performance,  of  sach  extra  work  the  Chief  of 
Ordnance  shall  have  first  anthorized,  in  writing,  sach  extra  work ;  nor  nnless,  before 
the  performance  of  sach  extra  work,  the  price  to  be  paid  therefor  shall  likewise  first 
ha  76  been  agreed  upoo  in  a  manner  as  reqnired  by  law,  between  the  Qovernment  and 
the  contractor,  and  done  in  obedience  to  a  written  order  from  the  commanding  offi- 
cer, given  before  the  performance  of  sach  extra  work.  An  exception  will  be  made 
fh)m  this  rale  only  in  the  case  of  fonndation  masonry,  the  amonnt  of  which  may  be 
increased  according  to  the  decision  of  the  commanding  officer.  The  bidder  will  give 
for  this  pnrpose,  in  addition  to  his  bid  for  the  whole  work,  the  price  per  cabio  yard 
for  which  he  will  famish  such  additional  stone  or  brick  masonry. 

All  necessary  detail  drawings  wiil  be  famished,  and  any  work  not  in  conformity 
with  such  drawings,  or  differing  from  the  requirements  of  the  drawiu'^s  or  Hpecifica* 
tions.  or  not  otherwise  approved  by  the  commanding  officer,  will  be  rejected,  and 
mnst  be  removed,  remade,  and  replaced;  and  all  work  or  material  injured  or  de- 
stroyed thereby  must  be  made  good  at  the  coutractor's  expense.  The  Gk>vernment 
reserves  the  right  to  annul  and  cancel  the  contract  in  case  the  contractor  neglects  or 
refuses  to  remove  work  rejected,  and  to  replace  the  same,  within  three  days  after 
having  been  notified,  in  strict  conformity  with  the  drawings  and  specifications,  and 
accormng  to  the  instrnctions  of  the  commanding  officer ;  and  in  case  the  contract 
is  so  annulled,  ah  materials  famished  and  the  work  done  in  accordance  with  the 
drawings  or  specifications,  at  the  time  the  contract  is  rescinded,  is  to  be  paid  for  at 
the  schedule  prices  on  which  the  contract  price  is  based,  and  no  claim  will  be  allowed 
for  any  profit  on  work  not  completed  at  the  time  the  contract  is  canceled.  The  Gov* 
emment  reserves  the  right  to  employ  other  parties  to  remove,  replace,  or  complete 
the  work,  holding  the  contractor  for  any  difference  in  cost  between  the  actual  cost 
and  the  unpaid  balance  of  the  contract,  also  for  the  fixed  fines  provided  in  the  con- 
tract for  failnre  to  complete  the  work  within  the  time  specified. 

A  schedule  in  detail  of  the  prices  on  which  the  contract  is  based  is  to  be  furnished 
to  the  (Government  on  signing  the  contract,  which  schedule  shall  be  the  basiB  for  all 
payments  on  account  of  the  contract. 

Payments  will  be  made,  at  the  request  of  the  contractor,  not  oftener  than  onoe  a 
month,  based  on  an  estimate  made  by  the  commanding  officer  of  the  amount  of  work 
done  and  of  the  value  thereof,  according  to  the  terms  of  the  contract.    The  ftxfi^^s^OoL 
estimate  shall  be  of  the  amount  or  quantity  and  val^ie  ol  VXi<^^Q^^^\i^  v^xts^^CS^^ 
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contractor  commenced  the  performance  of  the  contract  on  his  part.  And  every  ml^ 
■eqaent  estimate  (except  the  final  one)  shall  be  of  the  amount  or  quantity  ftad  Talne 
of  work  done  since  the  last  preceding  estimate  was  made. 

The  Government  will  pay  the  contractor  90  per  cent,  of  snch  estimated  value  npon 
each  such  estimate  being  made. 

On  the  expiration  of  thirty  days  after  the  completion  of  the  contract  and  the  aGcepi- 
ance  of  the  whole  work,  the  Qovemment  will  pav  to  the  contractor  the  amoant  i^ 
inaining  after  deducting  from  the  coutract  price  the  amount  or  value  of  all  aaohaams 
as  shall  theretofore  have  been  paid  to  the  contractor  under  any  of  the  provisioBS  of 
the  contract;  also  all  such  sums  as  shall  have  been  reserved  or  retained,  except  as 
to  slating  and  tinning  work,  for  which  snch  retained  sums  will  not  be  paid  before 
the  expiration  of  one  year  after  the  completion  of  such  work,  providing  it  has  glYflo 
satistactory  proof  of  it«  good  condition  during  and  up  to  that  time. 

All  payments  made  on  work  during  its  progress,  on  account  of  the  contract  or  extra 
work,  shall  in  no  case  be  construed  as  an  acceptance  of  the  work  executed ;  bnt  the 
contractor  shall  be  liable  to  all  the  conditions  of  the  contract  nntil  the  whole  work 
is  finish-  d  and  completed. 

The  contractor  must  have  some  competent  person  on  the  work  to  receive  instme- 
tions,  and  see  when  his  particular  work  is  required.  Subcontractors  will  not  be 
recognized.  * 

Th»  Government  reserves  the  right  to  make  any  alteration  in  the  plans,  forvaa, 
construction,  detail,  or  execution,  described  by  the  drawings  or  specifications,  with- 
out invalidating  or  rendering  void  the  contract :  and  in  case  of  any  difi'erence  in  ex- 
Xieiise,  an  addition  to  or  abatemeiy;  from  the  said  contract  amount  shall  be  made  in 
the  ratio  or  proportion  such  work  may  bear  to  the  whole  contract  work  agreed  to  be 
performed;  and  the  same  to  be  determined  as  before  mentioned. 

All  work  will  bo  under  the  supervision  of  the  commanding  officer  and  snch  inspeo- 
tors  as  he  mity  designate. 

Contractprs  will  be  notified  in  writing  of  any  changes  in  said  positions. 

The  commanding  officer  will  give,  on  demand,  such  interpretations,  either  verbally 
or  by  writing  or  drawing,  as  in  his  judgment  the  nature  of  the  work  may  require, 
having  particular  care  that  any  ami  all  work  done,  and  material  used  for  the  work, 
be  such  as  hereinafter  described.  He  shall  also  determine  the  amount  of  damages 
which  may  occur  from  any  cause,  and  decide  upon  the  fitness  of  all  material  used  and 
work  done. 

It  is  not  incumbent  upon  him  to  notify  the  contractor  to  attend  to  and  have  in 
readiness  his  own  work,  and  the  requisite  materials,  at  such  times  as  the  progress  of 
the  building  may  require  them.  If  the  contractor  does  not  attend  to  his  part  of  the 
work,  and  have  bis  portion  of  the  materials  and  work  in  readiness  as  it  maybe  wanted 
to  work  into  the  building,  he  will  be  held  accountable  for  all  delays  and  damages  in 
consequence  of  any  such  neglect. 

The  opinion,  report,  and  decision  on  all  matters  of  the  commanding  officer  will  be 
binding  and  conclusive. 

A  railroad  track,  connecting  with  the  D.  S&  H.  Company's  track,  will  be  latd  to  the 
building  site  by  the  Ordnance  Department,  which  will  enable  the  contractor  to  trans- 
port %)1  building  material  to  the  site  per  rail. 

Materiah  and  icorkmanship. 

All  materials  of  every  kind  and  description  must  be  of  the  very  best  quality,  and 
all  work  necessary  to  the  completion  of  the  building,  as  shown  in  drawinea,  and  as 
directed  by  these  specifications,  is  to  be  executed  in  the  most  thorough,  substantial, 
neat,  and  workmanlike  manner,  to  the  entire  satisfaction  of  the  commanding  officer, 
to  whom  every  facility  is  to  be  given  by  the  contractor  for  inspecting  the  work  as  it 
progresses. 

The  contractor  is  to  furnish  all  necessary  materials  and  labor,  and  is  to  provide  all 
tools,  derricks,  hoists,  scaffolding,  planks,  runs,  horses,  and  all  mechanical  appliances 
for  properly  prosecuting  the  work. 

All  water  necessary  for  building  purposes  may  be  taken  from  the  hydrants,  bnt  the 
contractor  has  to  make  satisfactory  arrau;;euicntB  to  avoid  wasting  water  by  his  em- 
ployes at  any  time. 

DlmenHions  figured  on  the  drawings  are  to  be  followed  in  nil  cases  in  preference  to 
Fcale-nicasiires,  and  the  wording  of  specifications  takes  precedence  over  both. 

Where  work  is  not  sufficiently  and  clearly  specified,  or  where  the  work  is  not  ex- 
pliiinod  by  the  drawings,  accompanied  by  n  d<^tuilcd  description  of  the  sizes  of  (ha 
various  parts  and  the  method  of  their  union,  the  contractor  shall,  in  all  coses,  before  the 
execution  of  the  work,  rtiibmit  to  the  couiinanding  officer  for  his  indorsement  and  de- 
tailed specificntion  for  the  hmtno.  lie  Hhall  he  iit  liberty  to  alter  and  amend  audi 
specifications  If,  in  his  opinion,  the  work  as  deH^'ribed  is  not  of  materialSy  proportionti 
or  workmanship  best  a(hi])te(l  lor  the  purpose. 
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OEinCRAL  DKSCRIPTIOK. 

■ 

The  location  of  the  new  bailding  is  shown  in  sheet  No.  1  of  the  accompanying  draw- 
in^^s,  as  are  also  its  relative  distances  from  adjoining  bnildings. 

It  comprises  mainly  the  following  parts: 

The  central  seoHon  and  t^e  north  wing. 

The  central  seclion  comprises:  Nine  hays  of  the  main  aisle ;  the  east  extension ;  the 
west  extension ;  and  the  boiler-honse. 

The  north  wing  comprises :  Twenty-two  bays  of  the  main  aisle ;  the  east  aisle ;  and 
the  west  aisle. 

The  total  length  of  the  building  between  wall-lines  is  566  feet  2  inches — ^tbe  central 
section  being  iSs  feet  2  inches,  and  the  north  wing  400  feet  long. 

Th^  main  aislCf  75  feet  wide  in  the  clear,  forms  the  principal  structure,  and  extends 
through  the  entire  length  of  the  building.  Its  height  to  toe  top  of  walls  at  eaves  is 
50  feet,  and  to  the  ridge  75  feet,  above  the  floor-line.  The  floor-line  is  4  feet  above 
the  floor-line  of  the  present  gun-shop. 

The  east  andwest  aiilea  formextcnsionsof  tho  principal  structure,  on  both  sides  of  it, 
for  the  entire  length  of  the  north  wing,  or  400  feet.  These  aisles  are  22  feet  wide  be- 
tween walls,  and  18  feet  6  inches  high  from  the  floor-line  to  the  nnder-line  of  the 
roof  structure,  and  34  feet  8  inches  to  the  highest  point  of  the  roof.  Each  one  of 
these  aisles  communicates  with  the  main  aisle  by  twenty-two  large  arched  openings  12 
feet  wide  by  30  feet  high.    The  east  aisle  bus  four,  the  west  aisle  three,  outside  doors. 

The  east  exlension  of  the  central  section  is  52  feet-  8  inches  long  and  15  feet  wide  in 
the  clear.  It  has  two  storien,  as  shown  on  plans,  and  communicates  with  the  main  aisle 
by  three  arched  openings  12  feet  wide  by  30  feet  high.  It  has  two  outside  doors, 
north  and  south.  Tho  two  middle  pilasters  of  oa-st  walls  contain  flncs,  divided  into 
two  m  each  pilaster,  and  extending  from  the  floor-liue  to  the  coping, ^f  dimensions 
shown  on  drawings. 

The  west  extension  is  of  the  same  length  as  tho  central  section,  and  is  subdivided  by 
brick  walls  into 

1'he  tool-room,  45  feet  by  22  feet ; 

The  engine-room,  71  feet  by  22  feet ; 

The  office,  10  feet  5  inches  by  22  foet ; 

Tho  railroad  passage,  13  feet  6  inches  by  22  feet ;  and 

The  instrument  room,  18  feet  9  inches  by  22  feet. 

Its  height  is  tho  same  as  that  of  the  east  and  west  aisles.  Built  on  to  the  west  is 
the  chimney  and  the  boiler-house. 

The  boiler-house  is  71  feet  wide  by  48  feet  4  inches  deep.  Height  of  walls  and  roof 
same  as  that  of  west  extension. 

The  chimney  is  125  feet  high  from  floor-line  to  top  of  cast-iron  cap.  Tho  exterior  is 
square  to  ridge  of  boiler-house  roof,  thence  octagonal.  Tlie  interior  shaft  is  circular, 
lined  with  fire-brick  to  a  height  shown  on  drawings.  The  interior  diameter  isOfeet. 
It  has  four  flue* connections,  two  oblong  and  two  circular,  and  is  topped  out  asshown 
in  drawing. 

The  shrinkage-pit  is  located  in  the  middle  of  the  central  section.  It  is  40  feet  long 
by  20  feet  wide,  and  has  four  levels  — two  at  20  feet,  one  at  i^  feet,  and  one  at  50  feet 
below  tho  floor-line.    It  is  topped  out  with  a  stone  wall. 

The  central  section  is  traversed  by  two  railroad  tracks,  the  main  track  and  the  north 
siding. 

The  level  of  top  of  rails  is  3  feet  below  the  floor-lino.  A  stone  gutter  between  and 
beneath  rails  of  main  track. 

There  are  sixteen  exterior  doors  in  the  whole  building,  viz:  Two  railroad  doors  in 
east  wall  of  central  section;  oue  railroad  door  in  outer  wall  of  west  extension  ;  two 
doors  in  north  and  south  walls  of  east  extension ;  one  door  in  west  wall  of  boiler- 
house;  ono  door  in  south  wall  of  west  exteuHion ;  two  doors  in  north  and  south  walls 
of  main  aisle;  fonr  doors  in  east  aisle,  iind  thn*e  doors  in  west  aisle.  All  exterior 
doors  and  windows  are  shown  in  elevations  of  buildings.  All  interior  doors  and 
windows  are  shown  in  plans  and  sect  ions.  Tho  foundations  of  all  exterior  walls  are 
built  of  rubble  masonry,  laid  on  concrete.  Tho  foundation  of  the  chimney  consists 
of  large  stone  blocks  bedded  on  concrete.  All  other  walls  and  chimney  are  built  of 
bricks.     All  interior  partition  walls  are  topped  out  to  roof. 

Thereof  construction  of  main  aisle,  east  extension,  boiler-honse,  and  engine-room 
is  of  iron,  with  wooden  purlins  and  covering.  All  other  roof  constnictions  are  com- 
bined of  iron  and  wood'.  All  roofs  are  covered  with  slate.  A  ventilator  and  sky- 
lights are  in  roof  of  central  section,  and  a  sky-light  in  roof  of  engine-room. 

The  main  aisle  contains  iron  bridges  or  runways  for  traveling  cranes,  extending 
through  its  entire  length. 

The  arrangement  of  the  building,  and  all  sizes,  dimensions,  and  details  are  fully 
shown  on  drawings.     If  any  discrepancy  is  discovered  in  the  drawings,  or  between 
them  and  the  specifications,  tho  question  is  to  be  referred  to  the  commandinvc^<^^'(i.^x 
lor  settlement. 
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ExcavaUons  and  grading. 

The  leveling  of  site,  as  also  all  excavations  for  foandation  tronchesy  pits,  andsbrink* 
fl^e-pit  lire  already  contracted  for,  and  all  such  excavations  for  walls  and  picn  will 
be  completed  on  or  before  the  \8t  of  Majf,  18^.  After  the  walls  and.  piers  are  aliovo 
gronna  the  trenches,  eto.,  must  be  refilled  and  solidly  rammed  aroand  walUi  and  piers 
by  the  contractor  for  the  mason-work.  He  is  also  to  fill  and  grade  the  f:nronDdfi 
Aroand  outride  walls  for  a  diHtauce  of  G  feet  from  wall-line  on  the  east  Bide,  and  of  15 
feet  on  all  other  sides  of  the  building.  All  gronnd-lines  around  the  building  miut 
slope  away  from  walls,  as  shown,  and  ground  must  be  tightly  rammt'd.  The  highest 
points  of  ground  outside  of  walls  will  be  I  foot  below  the  floor-line,  the  lowest  point 
not  lower  than  1  foot  below  highest  point. 

Concret€, 

The  foundations  of  all  walls,  piers,  and  of  the  chimney  will  belaid  on  a  bed  of  eon 
Crete  at  the  bottom  of  the  excavations.  The  depth  and  all  other  dimenaiona  of  con- 
crete beds  are  shown  in  drawings.  The  concrete  shall  be  formed  of  sonnd  broken 
stone,  not  exceeding  2  inches  at  their  greatest  diameter,  and  of  a  quality  approved 
by  the  commanding  ofiicer.  All  stone  in  any  way  larger  is  to  be  thrown  ont.  The 
sand  to  be  used  must  be  of  a  coarse  grain,  dean  and  sharp,  and  free  from  loam. 

The  cement  must  be  equal  in  quality  to  the  best  Roseudale  cement,  and  made  by 
manufacturers  of  established  reputation;  it  must  be  fn^sh  and  very  fine  ground,  and 
in  well  made  and  lined  c:tsks.  The  tensile  strength  of  a  specimen,  twenty-four  hoon 
after  molding,  air-dry,  must  not  be  less  than  80  pounds  per  square  inch  of  sertion. 
To  insure  its  ^ood  quality,  All  the  cement  furnished  by  the  contractor  will  be  subject 
t-o  inspection  and  rigorous  tests,  and  if  found  of  improper  quality  will  be  branded,  and 
nni^t  be  immediately  removed  from  the  site.  The  contractor  shall,  at  all  times,  keep 
in  store,  at  some  convenient  point  in  the  vicinity  of  the  work,  a  sullicient  quantity  of 
cement,  to  allow  ample  time  for  the  tests  to  1)e  maile  without  delay  to  the  work  of 
construction.  The  commanding  officer  shall  be  notified  at  once  of  each  delivery  of 
cement.  It  shall  be  stored  in  a  tight  building,  and  each  cask  must  be  raised  several 
inches  above  the  ground  by  blocking,  or  otherwise. 

The  materials  for  concrt^te  to  be  cleanetl  from  dirt  and  dust  before  being  used ;  to 
be  mixed  dry  in  proper  boxes  in  the  following  proportion :  One  part  by  measure  oi 
cement  to  two  parts  of  sand  and  five  parts  nV  broken  stone. 

The  sand  wilt  be  put  into  the  box  first,  and  spread  out ;  the  cement  will  be  spread 
over  the  sand  then,  and  both  will  be  turned  over  three  times  to  assure  a  nuifonii 
mixture.  The  stone,  having  l>een  well  wotted,  is  nt>xt  added,  and  all  ingredients  an* 
turned  over  twice  with  shovels,  adding  a  moderate  quantity  of  water  to  produce  a 
mixture  of  projjcr  consistency. 

The  mixing  is  to  be  done  near  the  place  of  laying,  the  concrete  to  be  laid,  immedi- 
ately after  mixing,  into  wetted  grouud,  and  to  be  thoroughly  compacted  with  heavy 
tam]iers  till  the  water  llushes  to  the  surface.  The  concrete  shall  be  allowed  to  Wt 
for  about  twenty-lonr  liours  before  any  work  shall  be  laid  ujion  it:  the  time  of  (set- 
ting can  be  reduced  only  by  permission  of  the  commandiug  ofiicer.  No  walking  over 
or  working  u]>on  it^shall  be  allowed  while  it  is  setting. 

Contractor  to  furnish  the  concrete  necessary  for  the  construction  of  the  railroad 
bed  within  the  building,  and  for  a  distance  of  25  feet  outside  of  it,  as  shown  in  cross- 
section  on  foundation  plan. 

The  floor  of  I  he  east  extension  will  be  made  of  coucn»te,  6  inches  thick  laid  on  weM- 
ramnuMl  ground,  evenly  up  to  within  1  inch  of  the  floor-line.  The  top  of  such  con- 
erete  is  to  be  flushe<l  oil*  level  with  a  iroal  of  cement  1  inch  thick.  Should  the  ground 
be  lower  than  recjuirefl  for  the  concrete,  the  contractor  will  fill  up  with  shale  from 
tlu)  excavations,  ram  well,  and  grout  with  a  mixture  of  one  cement  to  two  saud  to 
mako  the  grouud  compact.  1'he  concrete  floor  is  to  finish  oiT  on  inside  of  wall  of 
main  aisle.  The  floor  of  the  three  middle  hays  of  the  central  section,  around  shrink- 
age-pit, is  to  be  i»rejMired  in  the  same  manner  as  the  tloor  of  the  east  extension,  but 
instead  «if  a  coat  of  cement  it  will  receive  a  coat  1  inch  thick  of  best  Swiss  (Ncufchatel) 
as]ihult.  Care  must  be  taUen  to  give  this  asphalt  floor  a  slight  pitch  on  all  aides  to- 
ward the  shrinkage-pit.  This  asphalt  lloor  and  its  concrete  bed  can  not  be  made  be- 
fore the  shrinkag<'-]>it  is  entirely  excavated  and  lined  and  the  retaining  walls  hare 
beeu  bnill  at  its  top. 

Cut  etoNC, 

All  cut  stone  required  for  the  new  building  is  shown  on  sheet  No,  8  of  the  accom- 
panying drawings,  and  com]»rises  the  toUowing: 

1.  Tlio  water-taide,  the  door-sills,  window-sills,  co]>ing-stoues,  beltrcoursea,  and 
Ktring-htoncs  of  sizes  and  sha])es  as  shown  ou  drawings. 
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Bed  and  boild  of  this  stone  to  bo  trued  and  smoothed  with  a  good  point  fiui&h ;  all 
exposed  surfaces  (the  top  of  wiudow-sills  and  door-sills  entirely;  to  have  a  neatpean- 
hiuniuer  cut,  cross-cut,  four-cut,  or  axed  finish. 

Tlie  water-tiable  to  be  furnished  in  lengths  not  less  than  figured  in  drawings,  but 
contractor  may  douKle  lengths  at  his  option. 

Tlio  coping-stones  to  be  furnished  in  couvenient  lengths,  but  nothing  shorter  than 
0  fcvt. 

All  window-sills  exceeding  6  feet  in  length  must  be  made  in  two  pieces.  A  groove, 
for  the  reception  of  a  wrought-iron  clamp,  will  bo  cut  in  the  joint  faces  of  the  two 
NtoiiCH  forming  one  sill,  with  sinkings  in  the  top  surfaces  for  letting  in  the  turned- 
ijiuvii  extremities  of  the  clamps,  as  shown  in  detail.  The  clamps  will  be  furnished  by 
rlio  Onlnance  Department,  the  coutract-or  to  put  them  in  place,  and  to  lead  them  into 
tlio  ritono.  The  clamps  must  not  come  up  to  top  of  sill,  and  the  sinkings  must  be 
rnii.sbed  off  with  neat  cement,  level  with  top  of  sills,  to  .conceal  the  clamps  and  make 
joint  water-tight. 

riio  (loor-sills  are  to  be  furnished  in  one  single  piece,  and  are  to  be  provided  with 
uiortiittis  for  the  door-jambs. 

All  Joints  of  window-sills  and  water-table  must  be  very  close. 

Heir  courses  and  stones,  in  level  with  lower  window-sills,  arc:  Along  east  front  of 
central  Hection,'along  north  front  of  main  aisle,  and  in  all  corner  pilasters  of  the 
building.  Two  courses  are  in  middle  pilasters  and  one  course  in  each  comer  x>ilaster 
of  cast  extension.    All  as  shown  in  drawings. 

The  caps  of  middle  pilasters  of  east  extension  will  be  of  cast-iron. 

Exposed  faces  of  coping-stones  to  have  a  finish  as  described  above  ;  bed  and  an- 
terior (^dge  rough-dressed,  as  usual.  The  coping  in  front />f  gutters  to  have  a  recess 
(riiglet)  on  top  throughout  its  length,  and  not  less  than  1  inch  deep,  to  receive  the 
apron  of  the  tin  gutter  at  the  back  uf  the  cornice;  also  holes  to  be  cut  in  every 6 
feet,  forth*;  reception  of  an  iron  brace;  alias  shown  on  detail  drawing  of  gutter. 
The  described  cutting  on  top  of  coping-stones  to  be  done  in  place,  especially  as  the 
recesses  for  the  iron  braces  will  have  to  correspond  with  the  construction  of  the 
SDOW-fender.  There  must  bo  lead  plugs  in  all  joints  of  coping-stones.  The  above 
gutter  aprons  and  iron  braces  will  be  lea<led  in  by  the  contractor  for  the  tin-work 
and  snow-guards. 

2.  Sixty-four  cap-stones  of  piers  for  columns  of  crane-bridge — 57  small  ones  and  7 
largo  ones— of  sizes  shown  in  detail  drawings.  These  stones  to  be  square,  and  to 
have  parallel  and  true  bearings  top  and  bottom  (point-tinish).  The  top  must  be 
smoothly  finished,  the  sides  to  have  rock  faces.  Four  2-inch  holes  to  be  cut  in  each 
stone  from  top  to  bottom,  to  figures  giveu  in  drawing. 

3.  Eighty  stone  blocks  for  the  reception  of  the  iron  shoes  of  roof-trusses.  Top, 
bottom,  and  one  small  side  square,  parallel,  and  true,  and  dressed  with  a  pean- 
hammer,  cross-cut  or  four-cut;  all  other  faces  to  be  rough-dresse<l.  Such  recesses  or 
holes  as  are  shown  in  drawing  to  be  cut  in  these  stone  blocks. 

4.  Forty-six  hinge-blocks  of  sizes  and  shapes  shown  in  drawings,  and  to  be  neatly 
dressed  all  over.  Contractor  to  cut  recesses  for  hinge-eyes  into  blocks  (two  of  these 
hinge-stones  are  string-stones  in  west  wall  of  boiler-house).  Contractor  to  apply  for 
a  pattern  of  hinge-eyes  and  all  other  anchors,  straps,  or  clamps  which,  in  compliance 
with  the  foregoing,  are  to  be  recessed  into  stone-work. 

All  cut  stone  described  in  items  1  to  4,  inclusive,  is  to  be  of  first- class  granite.  North 
River  blue  stone,  or  of  other  hard  and  suitable  stone  of  approved  quality,  free  from 
all  defects,  and  uniform  in  color.  The  bidder  to  submit  with  his  bid  a  sample  or 
samples  of  stone  showing  texture  and  the  different  kinds  of  finish  required,  and  on 
which  his  bid  is  based. 

The  stones  shall  be  cut  to  exact  dimensions,  and  all  angles  and  arrises  shall  be  true,  ' 
well-defined,  and  sharp.     All  beds,  buildn,  and  joints  shall  be  dressed  for  the  full 
depth  of  the  stone,  all  joints  to  he  very  close. 

The  contractor  to  do  all  cutting  in  place  which  is  necessary  for  the  completion  of 
any  work  on  the  building. 

All  stone  to  lie  on  its  natural  bed.  • 

Besides  the  above  cut-stone  work,  there  will  be  required  two  tiers  of  large  granite 
blocks  for  the  foundation  of  the  chimney.  These  stones  must  be  about  16  inches 
thick  and  of  sizes  and  dimensions  a]>proximately  as  shown  on  the  drawing.  The 
bottom  and  upper  course  must  break  joints  everywhere.  Stones  to  have  broken  faces 
all  over,  flat  top  and  bottom,  and  edges  as  square  as  possible.  No  stone  should  have 
less  than  1*2  superficial  feet. 

All  stone  to  lie  on  its  natural  bed. 

All  stone  to  be  finished  and  delivered  in  time  for  the  mason. 

Stone  masonry. 

Thefoandationsof  all  exterior  walls  of  the  building  below  t.\\<i  'w^X^x-XviXA^  ^x<!i\» 
be  built  of  mbble  masonry. 


278         KEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 

« 

The  stone  for  this  rabble  masonxy  will  be  furniHlied  by  the  Ordnance  Department 
near  the  site  of  the  biiilclin;?. 

The  fouDdation  walls  are  to  be  bnilt  upoti  a  bed  of  coiicrcto.  as  described  herernfore. 
All  stone  resting  direct  on  the  conoreto  mn»t  bo  beddttd  iu  pure  domestic  cciucnt  of 
approved  quality.  The  rest  of  the  rabble  masonry  to  be  laid  in  hydraulic-coni<-nt 
mortar.  All  stone  to  be  laid  on  its  natural  bed.  All  bods  and  -joints  niUHt  l.u*  fidl  of 
mortar,  and  no  groating  or  filling  of  jointH  will  be  allowed  after  the  stoufs  an.' ia 
place.  The  work  mnst  be  thoroughly  bonded.  For  t  bcoutsidi.^  face  of  wall^.  at  Watit 
for  a  depth  of  12  inches  below  the  water-tatde,  square  stones  should  be  selected,  with 
exposed  faces  smooth  and  clean. 

Top  and  sides  of  the  rubblo  masonry  to  be  finished  perfectly  straight,  and  top  to 
form  a  uniform  horizontal,  and  lovel  bt'aring  throutrlmut  for  the  wurer-rable  and  tbe 
brick-work.  Joints  to  be  full  of  mortar,  close  and  well  Hushed  up.  All  face-joinip 
above  gronnd,  and  also  all  joints  in  water-table  and  in  window-sills,  to  be  poiutcd 
with  pure  cement,  applied  before  its  sotting. 

All  stones  to  be  wetted,  and  all  walls  underground  to  be  cniented  on  outside. 

Mortar  for  the  rubble  masonry  shall  be  prepared  from  cement  of  the  nauie  qnslity 
as  specified  for  concret>e— one  x)art,  by  measnre,  of  cement  to  t  wo  parts  of  clean,  sharp, 
screened  sand. 

These  ingrodienta  shall  be  thorongly  mixed  dnf.  A  moderate  quantity  of  wafer  U 
afterward  added  to  produce  a  iiaste  of  proper  C4»nsist«>ncy  ;  tbi*  whole  to  be  tlioroii;rlilT 
mixed  with  hoes.  In  measuring  cement  it  shall  be  packed  ns  received  from  the  Uian< 
nfacturer.  The  mortar  shall  be  freshly  mixed  in  pi-o]>rr  boxes  for  the  work  in  baud, 
and  no  mortar  must  be  nse^l  that  had  become  hiird  or  set.. 

All  rabble  masonry  is  to-be  built  to  the  dimensituiM shown  on  the  drawin:;s.  It  in- 
cludes the  stone  sills  of  railroad  door^^,  between  ami  on  either  side  of  rails;  tbe  iv* 
taining  walls  of  tbe  railroad  passages  within  tbe  bni Ming,  and  fin*  a  di>ta nee  of '«!.'> 
feet  outside  from  the  face  of  walls  of  the  building:  the  stone  gutter  in  the  center  of 
the  southern  railroad  passage,  and  the  wall  snrrounding  the  top  of  tlie  8hrinknge-]iir. 
The  stone  for  all  this  work  to  be  furnished  by  the  Ordn.'iuce  Departuieiit.  The  top 
coarse  of  the  retaining  walls  and  of  the  wall  on  top  of  the  shrinkage  pit  to  be  biiiU 
of  as  large  stones  as  can  be  obtained.  All  expAsed  surf:u*.es  to  be  si  raigbt  anil  {imnoth. 
The  stones  forming  these  top  courses  to  be  clamped  togetlier  wiih  wroughr-ireii 
olamps  made  of  1^  by  |  inch  iron,  with  :Mnch  le-^s  G  inches  from  each  end,  v>  be 
leaded  into  stone.  The  contr.'ictor  to  do  tbe  cutting  and  leading,  the  Ordnance  De- 
partment to  furnish  tbe  iron  anchors. 

It  may  be  necessary  to  excavate  the  trenches  for  found.ition  walls  on  some  pointn 
to  a  greater  depth  tlian  shown  on  drawings.  In  all  such  cmmcs  the  contractor  will 
build  the  increased  ninonnt  of  masonry.  Therefore,  in  ;idditi on  to  his  bid  for  tbe 
whole  work,  he  will  give  the  price  per  cubic  yard  for  which  he  will  furnish  any  uia- 
Bonry  in  excess  of  that  shown  on  the  plans. 

All  foundation  walls  to  rise  uniformly,  and  no  brick- work  to  be  started  on  the  rab- 
ble masonry  before  the  latter  is  completed  tlironghout,  and  levels  taken  by  the  De- 
partment have  shown  the  level  of  walls  to  be  uniform. 

The  foundation  of  the  eliiiuney  is  to  form  two  courses  of  dimension  stones,  Rhown 
on  drawings.  All  stones  to  have  good  beds  ami  builds,  to  bo  laid  edge  to  edge,  and 
to  break  joints  everywhere.  They  must  be  laid  in  fresh  domestic  cement  of  approved 
qujility,  the  cement  to  till  coin|)letely  all  uri* vices  in  beds  and  to  be  well  tumi)ed  in 
and  into  joints.  The  top  course  shall  present  an  even  :iiid  level  surface  upon  which 
to  start  the  brick-work. 

The  upper  or  capstone  of  each  pier  for  columns  of  travelin'^-crane  must  be  solidly 
bedded,  with  top  side  dressed  squan^  and  level  to  receive  columns.  The  holes  for 
foundation-bolts  to  bo  in  perfect  lino  wirb  avis  of  buibUng. 

Hinge-blocks,  recessed  for  wn>ngbt-iron  hinge-eyes,  of  dimensions  shown  in  draw- 
ings, to  1)0  built  into  walls  where  shown,  viz,  eight  for  each  of  the  three  railroad 
doors  and  the  two  main  entrances  iu  north  and  south  walls,  and  six  for  the  outside 
door  of  theboiler-houNe. 

The  hinge-eyes  must  be  properly  set  and  leaded  into  stone. 

All  stone  blocks  for  roof-trusses  to  be  properly  set  and  leveled,  and  solidly  anchored 
to  walls.  All  walls  and  pilasters  to  be  capped  with  stone  of  sizes  and  dimensions 
shown  ou  drawings,  laid  with  close  joints  and  pointed  with  pure  cement.  Coping- 
stones  in  front  of  gutters  to  have  a  recess  on  top  for  tlio  reception  of  the  apron  of  the 
gutter,  and  recesses  for  anchors,  all  as  described  under  the  heading  "  Cut  stone." 

All  cut-stone  work  to  be  well  bedded  iu  ]nire  domestic  cement  of  approved  quality, 
and  to  be  anchored  to  walls  wbtrrever  shown  on  drawings. 

All  wn»ught-iron  anchors,  straps,  clamps,  and  liini;e  eyes  will  be  furnished  by  the 
Dei?urtment.,  the  contractor  to  put  them  in  place  and  secure  them  as  shown  or 
spec.)  tied. 

All  L-banncIs  or  reecsses  in  stone,  for  clamps,  nnist  be  deep  enough  to  conceal  tbe 
clamps,  and  are  to  be  lilb^d  on  top  with  cement  (nproteirt  the  latter  from  oxydatlon. 
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The  Department  will  do  all  necensary  sarveying,  give  all  lines  and  grades,  and 
ifnll  famish  and  locate  all  necessary  stakes  and  bench-marks  for  bailding-lines.  All 
stakes  and  marks  to  be  carefally  preserved  by  the  contractor,  who  shall  give  all  nec- 
essary assistance  for  establishing  benches,  pings,  ^nd  making  measurements.  The 
contractor  to  call  the  attention  of  the  commanding  officer  to  any  discrepancy  ob- 
served by  him  between  lines  staked  out,  or  otherwise  fixed,  and  the  plans. 

The  contractor,  at  his  own  expense,  must  conduct  the  water  away  from  any  point 
where  masonry  is  being  laid,  by  the  use  of  trenches,  pipes*  or  other  efficient  means, 
and  must  prevent  water  from  flowing  over  the  masonry  till  it  is  fuUy  set.  Under  no 
circnmstances  shall  masonry  be  laid  m  water.  • 

Brick  masonry. 

Contractor  to  famish  all  brick  masonry  in  waUs,  piers,  and  chimney,  as  shown  on 
plans. 

The  brick  masonry  of  all  exterior  walls  to  commence  on  top  of  the  rabble  masonry, 
and  of  all  other  walls  and  piers  on  a  bed  of  concrete,  except  where  shown  otherwise 
on  plans. 

All  brick-work  below  the  floor-line  to  be  laid  in  best  hydraulic  cement  and  rock* 
lime  mortar,  mixed  in  the  proportion  of  one  part  cement,  one-half  part  lime,  and  two 
parts  sand,  properly  mixed,  as  much  at  a  time  as  can  be  used  before  setting ;  no  ce- 
ment mortar  to  be  used  after  it  had  been  once  set. 

Said  cement  mortar  to  be  used  to  a  height  in  level  with  the  floor-line  of  the  build- 
ing, at  which  point  the  last  course  shall  be  evenly  and  bmoothly  pargetted  over  with 
cement,  forming  a  damp-proof  course,  before  remainder  of  brick-work  is  started. 

The  brick  shall  be  of  best  quality  of  hard-burnt  bricks,  burnt  hard  entirely  through- 
out, regular  and  uniform  in  shape  and  size,  and  of  compact  texture.  To  insure  their 
good  quality,  the  bricks  furnished  by  the  contractor  will  be  subject  to  inspection  and 
rigorous  tests,  and  if  found  of  improper  quality  will  be  condemned ;  the  character  of 
the  tests  to  be  determined  by  the  commauding  officer. 

No  bats  shall  be  used  without  his  permission,  but  nothing  smaller  than  half  bricks. 

All  brick-work  above  the  floor-line,  except  the  coruice,  to  be  laid  in  mortar  made 
of  domestic  cement  of  approved  quality,  best  hydraulic  rock-lime,  and  clean  sharp 
sand  of  coarse  grain,  in  the  following  proportion:  Cue-half  part  of  cement  to  one 

Sart  of  lime  and  two  parts  of  sand.  The  mortar  to  be  well  and  thoroughly  mixed, 
o  air-slaked  lime  to  be  used.  The  bricks  thoroughly  wet  just  before  laying.  Every 
brick  to  be  completely  imbedded  in  mortar.  Care  shall  be  taken  to  have  over^'  joint 
full  of  mortar.  Competent  mechauics  shall  be  employed  for  this  work.  All  bricks 
shall  be  laid  close,  straight,  and  plumb,  well  flushed  in  and  properly  bonded  with  one 
course  of  headers  to  every  six  courses  in  height.  Facing-bricks  to  be  uniform  in 
color,  and  all  joints  on  exterior  of  walls  to  be  neatly  pointed  with  black  mortar. 
Joints  in  arch-work  not  to  exceed  one-fourth  inch. 

Brick  arches  to  be  turned  over  all  doors,  windows,  and  other  openings,  as  shown 
on  plans.    All  arches  to  be  triple  arches,  12  inches  high. 

Flues  to  bo  located  in  middle  pilasters  of  eiist  extensitm.  Sizes  are  shown  in  plans. 
They  must  ht  nuiform  in  size  throughout,  neatly  aud  smoothly  pargetted  on  inside, 
and  left  clear  at  com])letion  of  building. 

Coutnictor  to  hoist  in  place  and  build  into  walls  all  I-beams  to  go  into  window  and 
door  oi)enings,  as  shown  on  plans.  He  will  also  hoist  in  place  and  locate  on  cast- 
iron  plates  the  ten  I-beams  forming  the  support  for  the  second  floor  of  the  east  ex- 
tension. Four  of  such  beams  to  be  anchored  into  walls  on  both  ends.  All  I-beams, 
anchors,  and  plates  will  be  furnished  by  the  Ordnance  Department.  Double  arches 
(8  inches  thick)  to  be  turned  between  the  above  beams  and  top  of  arches  to  be  tilled 
up  to  the  top  of  beams  with  concrete. 

One  wrought-iron  anchor,  4  by  one-half  inch,  to  be  laid  into  each  north  and  south 
wall  of  engine-room,  through  their  entire  length,  commencing  in  center  of  wall  of 
main  aisle  and  reaching  10  feet  into  walls  of  boiler-house.  Said  anchors  to  have  bolts, 
2  inches  diameter  by  3  feet  long,  on  each  end,  aud  to  be  located  on  top  of  wall,  just 
below  cornice. 

All  gable  walls  (north  and  south  wall  of  main  aisle  and  west  wall  of  boiler-hoase) 
to  be  anchored  to  purlins  of  roof  at  intervals  of  6  feet  by  wrought-iron  anchors  2  by 
three-eighth  inch,  bnilt  into  middle  of  walls.  The  six  pilasters  on  east  elevation  and 
ail  comice  projecting  above  roof  to  be  securely  anchored  to  roof  by  anchors  2  by 
one-half  inch. 

All  cornices  are  of  brick-work,  and  to  be  bnilt  as  shown  in  elevations  and  in  de- 
tails. 

The  two  middle  pilasters  of  east  elevation  have  two  belt  courses  of  cut  stone  each, 
the  comer  pilasters  one  course.    There  are  belt  courses  of  cut  stotie  in  level  with  lowei 
window-flills,  all  along  oast  front  of  central  section,  along  north  front  ofixiA.v\  vs.^^^^ 
«od  in  all  comer  pilasters  of  bailding. 


280         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Brick  cornice  to  be  well  bonded,  neatly  built  and  pointed  up,  and  to  project  l^ 
inches  from  fuce  uf  pibisterH  on  east  front  of  central  section,  12^  inchenba  main  walln 
of  north  wing,  and  about  G  inches  on  wailn  of  cant  and  west  aislt^. 

All  walls  projectin«^  abovu  roof  to  be  cemented  with  neat  cement  from  under  sideof 
capstone  to  top  of  tin  ilashin;;C'     Same  to  be  nnido  waterproof. 

Contractor  to  sot  and  anchor  all  cast-iron  shoes  for  roof-trusses,  ginlera,  beams, 
and  braces  wherever  shown,  and  bed  them  properly  in  cement.  They  inuat  be  level 
and  firmly  secured.  All  opeuin^^s  in  walls,  in  connection  with  such  costingSy  to  be 
made  as  shown. 

Fouudation-bqjts  and  washers  to  bo  built  into  brick  ]>iers  of  crano  colnmns,  as 
shown  on  detail  drawin[i:s.  Thev  must  bo  ])l:u.'od  carefully,  by  menus  of  a  temple!, 
and  in  proper  hcif^ht  for  the  <ra.st-iron  base-platew  to  bo  screwed  down.  The  space  in 
the  pocket  around  bolts  to  be  cast  out  with  pure  cement  to  to])  of  brick-work. 

All  walls  at  tho  back  of  the  cornice,  at  the  bottom  and  the  side  of  gutter,  to  receive 
a  thick  coat  of  best  Portland  cement,  to  form  a  cement  j^utter  beneath  the  wooden 
one.  Pieces  of  2-inch  wroujj;ht-iron  pipe  to  be  built  into  cornice  from  the  bottom  of 
the  cement  gutter  to  the  outside,  at  i)it<Tval>«  of  0  feet,  as  shown  in  detail. 

The  cemented  gutter  is  to  be  made  water-tight  by  putt  lug  all  over  it  a  heavy  coat 
of  asphalt.  The  chimney  must  be  built  carefully,  with  joints  not  excee<lini!  oue- 
quarter  iuch.  It  is  to  be  topped  out  as  shown,  in  cement  mortar,  as  .specitTedfor 
foundation  walls.  Treads  of  J-iuch  round  iron  to  be  securely  built  into  brick-work 
on  the  inside,  every  20  inches  in  height  from  bottom  to  top,  to  give  arcesM  to  the  lat- 
ter. The  biicks  forming  the  corners  of  the  octagonal  part  on  the  outside  ti»  be  of 
special  shape.  The  tire-brick  lining,  as  shown,  is  to  be  laid  in  a  mortar  of  equal  ]>arts 
of  best  lire  clay  and  llro  sand.  All  openings  in  chimney  to  Lu'  built  as  shown,  the  ex- 
p:)sed  faces  of  such  openings  to  be  of  lin»-bri('k.  Fastenings  for  lightuiug-nKls  to  Ihj 
built  into  brick-work  on  outside  of  chimney. 

Anchors  for  securing  the  cast-iron  caj)  t(»  be  built  in  on  top;  cap  to  be  hoisted 
in  piac-d  and  propt^rly  secured  and  setin  cement.  Hoist  and  secure  in  p1a<H)  also  thf^ 
two  (line)  caps  over  nii<ldle  pilasters  of  east  extension.  Kxterior  and  interior  sbafis 
to  lie  well  braced  against  each  other  at  intervals  by  inrans  of  projecting  bricks. 

The  contractor  to  cut  out  or  build  up  after  carpenters,  roofers,  plumbers,  or  other 
eoufiactors,  everything  necessary  to  comidetn  the  building. 

The  contractor  for  the  carpenter  work  will  furnish  all  necessary  arch  centers,  and 
perform  any  other  carpenter  work  that  may  ctune  in  his  line. 

The  contractor  is  to  clear  the  building  and  site  from  all  refuse  and  nibbish,  to  do 
all  relilliiig  and  grading  about  the  walls,  and  to  leave  in  neat  condition  the  groauds 
occupied  by  him.  He  is  to  give  all  facilities  to  other  con  tractors  for  performing  work 
adjoining  his  own,  and  any  ditlereni-e  which  may  arise  between  two  contractors  in 
regard  to  their  adjoining  work  is  to  Im*  adjusted  by  th»'  commanding  otlicer.  His  de- 
cision is  to  bo  linal  in  the  matter. 

11  is  desirable  that  tlu;  work  <»f  laying  foundatious  shall  commence  on  or  before  the 
1st  of  May,  l-^-^l^,  and  the  nias<ui  work  be  prose<-ute<l  uniformly  and  steadily,  and  no 
part  of  any  wall  shall  at  any  time  rise  more  than  :i  feet  above  the  rest.  All  unfinished 
work  must  be  rai.'ked  back,  as  may  be  directed  by  the  commanding  ofhcer  in  each 
case  ;  and  bel'ore  m?w  work  is  joined  to  its  surface  the  bricks  must  be  acraped  clean, 
scrubbed  with  a  stitf  brush,  and  well  .moistened. 

The  Ordnance  Department  will  furnish  all  wrougbt-iron  anchors,  clamps,  hinge- 
ey<'S  required,  in  aceordance  with  the  above  specilications.  The  contractor  is  to  put 
them  in  placi*,  and  furnish  all  r<'nu'nr  and  lead  je<|uired  for  that  pur^>ose,  except 
where  it  isspecilied  that  another  e(»ntractor  shall  furnish  the  same. 

The  conti'act<»r  is  to]iut  into  walls  all  other  anchors,  ]dat4>H,  etc.,  required  for  the 
erection  and  eoinpletion  of  the  building  and  not  specified  heri'in,  if  directed  to  do  so 
by  the  <omuianding  ol'iicer. 

All  walls  should  be  liiiished  for  the  receipt  ion  of  roofs  on  or  before  the  Ist  Septem- 
ber. Ir'.SIK 

All  iinerior  surfaces  of  walls  above  lloor-llnes  to  receive  two  heavy  coats  of  white- 
wash alter  the  iMiilding  is  umU'r  roof. 

<,AKri:NTr.u  wokk. 

The.  carpenter  work  conijuises  mainly  the  following  items: 

1.  The  carpenter  work  on  root's  of  main  aisle,  east  extension,  boiler-house,  and  en 
gine-rooin. 
•2.  The  carpenter  work  on  roofs  of  east  ami  west  .aisles  and  west  extension. 
I{.  The  work  on  second  lloor  of  east  extension. 

4.  The  work  on  eeliugs  of  ottieo  in  west  extension  and  instrument  room. 

5.  All  exterior  and  iiii(.-rior  doors  and  windows,  as  shown  in  plans,  sectionB,  eleva- 
ti<ms,  and  details,  or  otherwise  specilied. 

All  framing  lumber,  as  purlins,joists,etc.,to  bo  of  good  quality,  niill-Bawed,  8qaa»- 
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sdged,  straight,  soiiDd,  dry  yellow  or  white  pine  lumber,  free  from  loose  Icnots,  rot,  or 
iny  imperfections  that  will  impair  its  usefulness  or  strength.  All  purlins  of  main 
'oof,  east  extension,  and  boiler  and  engine  house  to  be  laid  on  iron  trusses,  spaced, 
18  shown  on  drawings,  and  fastened  to  iron  angles  by  two  f-inch  screw-bolts,  or 
itherwfse,  if  so  direct^. 

All  purlins,  which  form  one  string,  to  be  scarfed  together  above  iron  rafters. 
Scarfs  up  and  down  not  less  than  8  inches  long,  and  bolted  together  with  two{«inch 
tcrew-bolts  passing  through  the  angle.  Washers  under  all  bolt-heads  and  nuts. 
$oiew. bolts  and  washers  to  be  furnished  by  the  contractor  for  the  iron- work. 

Purlins  at  north  and  south  walls,  and  at  west  walls  of  boiler-house,  to  extend  4 
nches  into  said  walls,  and  to  be  anchored  to  same  every  6  feet  by  wrought-iron  au- 
ihors  2  by  i  inch.  Anchors  to  be  spiked  to  purlins  with  three  f-inch  wrought-iron 
ipikee  3  inches  long. 

All  purlins  for  main  aisle  and  east  extension  roofs  to  be  4  by  8  inches  and  at  least  - 
me-half  of  them  to  reach  over  two  bays|  care  to  betaken  to  break  joints  iu  the  di- 
rection of  the  slope  of  thereof.  All  purlins  tor  oast  and  west  aisles,  west  extension, 
md  boilers-house  to  be  6  by  7  inches.  Lumber  for  purlins  of  boiler-house  and  eugine- 
'ooro,  and  also  for  400  purlins,  each  18  feet  6  inches  long,  of  east  and  west  aisles,  will 
je  furnished  by  the  Ordnance  Department. 

The  roof-trusses  of  east  and  west  aisles  and  of  west  (extension,  to  the  number  of  51, 
ire  shown  on  drawings  in  detail.  The  main  raftc;rto  be  of  yellow  pine  lumber,  to  be 
'umished  by  the  Ordnance  Department.  The  posts  and  horizontal  braces  are  of  oak 
umber,  which  will  also  be  furnished  by  the  Ordnance  Department.  All  connections 
Ay  he  made  as  shown. 

Screw-bolts  and  cast-iron  washers  for  connecting  posts,  braces,  and  rafters  will  be 
nrnished  by  the  Ordnance  Department.  All  other  bolts  iu  connection  with  cust-iron  ^ 
ihoes,  etc.,  will  be  furnished  by  the  contractor  for  the  iron  work.  Purlins  to  be 
tpaced  as  shown  on  drawing,  and  to  be  notched  into  rafters.  Each  purlin  to  be  well 
tailed  to  rafter.  All  i>nrlius  forming  one  string  to  be  spliced.  Splices  to  be  above 
russos,  to  1)0  6  inches  long,' and  to  have  one  |-inch  screw-bolt  going  through  both 
>iec-oi,  washers  to  be  under  heads  and  nuts.  These  bolts  and  washers  to  be  furnished 
>y  the  contractor  for  the  carpent<jr  work.  Ho  is  also  to  furnish  three  wrought-iron 
nigles  for  each  truKs.  Angles  and  their  location  are  shown  in  detail.  Each  angle  is 
(piked  with  two  J-inch  nails  to  rafter,  and  with  two  nails  of  the  same  size  to  the  ratter 
igainst  which  it  lies.     Nails  to  be  not  less  than  3  inches  long. 

Wtien  the  purlins  differ  in  depth  they  must  be  notched  so  as  to  bring  the  upper 
tnrfaces  of  purlins  to  the  same  level. 

Where  purlins  terminate  at  walls,  they  must  be  securely  anchored  to  walls  every  6 
eet ;  anchors  to  be  furnished  by  the  Ordnance  Department.  All  roofs  to  be  covered 
w'ith  sound  If-inch  white-pine  boards,  tongued  and  grooved,  averaging  8  to  10  inches 
n  width,  driven  up  close,  and  nailed  to  eoph  purlin  through  each  edge  and  center. 
$aid  rooting  to  be  dressed  on  one  side  to  a  uniform  thickness  before  being  laid. 

Roof-boards  to  finish  at  eaves  as  shown  on  detail  drawing  of  gutters.     Gutters  to 
JO  made  of  dry  l^-inch  boards  securely  nailed  together  and  constructcfi  as  shown. 
Gutters  must  be  well  supported  on  walls,  well  made,  and  properly  drained  to  down- 
sipes.    Care  must  be  taken  not  to  injure  the  cement  and  asphalt  lining  of  brick, 
gutters. 

All  framing  on  and  around  sky-lights  and  ventilator  of  Tiain  roof,  and  sky-light  in 
roof  of  engine-room,  to  be  done  as  shown  in  detail  drawings.  All  roofs  to  be  ready 
for  the  slater  and  tinner  on  or  before  the  15th  of  October,  1}!I89. 

A  scuttle  is  to  be  formed  in  truncated  roof  of  east  extension,  size  24  by  36  inches, 
with  framed  curb  ;  hinged  cover  fitting  closely  around  said  curb,  with  hook  on  under 
»ide. 

The  floors  of  offices  on  second  floor  of  east  extension  to  be  made  as  follows:  Strips 
>f  wood,  2  by  3  inches,  to  be  laid  into  cement  over  brick  arches,  one  strip  on  each  side 
)f  each  wrought-iron  beam  and  one  on  each  side  of  partition  walls.  Said  strips  to  bo 
aush  with  top  of  beams.  Single  flooring  to  be  of  1^-inch,  narrow  width,  tongued  and 
jjrooved,  bright^yellow  pine,  secret  nailed. 

Flooring  on  gallery  in  front  of  officen  and  on  landing  of  lower  flight  of  stairs  (as 
ihown  in  drawing)  to  be  of  same  material  and  to  be  properly  fastened. 

Ceiling  and  offices  of  second  floor  of  east  extension,  in  instrument-room,  and  time- 
keeper's office  to  have  ceiling-Joists  of  6  by  2  inches  good  sound  white  pine  or  spruce, 
to  be  laid  on  wall-plates  on  second  floor,  «ind  on  wall-plates  and  framed  into  iron 
beams  in  the  two  rooms  of  west  extension.  All  sheeting  to  be  of  tongued  and  grooved, 
»ecret-nailed,  yellow-pine  boards  1  inch  thick. 

Ridge-boards,  3  by  l^  inches,  to  be  on  ridges  of  all  roofs. 

Windoio-framea  and  sashes. 

All  window-frames  throughout  the  entire  building  to  be  mad^  ;m&^q^tl^t\  ^^\.w^«^ 
drawings.    All  exposed  wood-work  to  be  made  of  so\\\\(V,  V\\u-i\^  ^^^^'w  «t  -^Xj^Jvfe- 
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]»ini!  Inriilx^r,  neatly  droMHOil.  All  oak  liiiiibf^r  rctiuired  for  the  parts  of  a  few  wiudow 
tiMiiMrs  iind  lor  tlio  ruilroarl  doorH  designated  on  the  drawings,  will  be  famUbedby 
till'  Ordriaiici}  Utipartnitint. 

Siislu'H  lo  b«)  Hliiling  or  Hwin'^ing  whf'To  shown  on  dra\vinfl;8,  all  other  susbes  to  be 
Nf  aril  Mia  ry.  SanhrM  to  bo  ol'hiiarr  wbite-pinu  ot'diiiu^UHion.s  shown.  Check-rails  to  be 
pIowiMl  aiiil  bon-d  for  cliord.s.  All  gla.sH  to  be  Hiii«<;!e  and  of  good  quality  ;  sizeHSie 
given  ill  drawings. 

All  sliding  HanhitH  lo  bo  donldo  Iiung  with  2^  incli  EKctdsior axle-pulley H  and  Silver 
Lakij  hasli-rord,  No.  .-J,  and  t«i  Im  jn-oporly  balaiictMl  with  Luid  or  iron  weights. 

All  Nwingiiig  wiiidowH  to  bavti  Ktoiit  swivt'Is,  fastL-nud  on  inaido  of  sash,  about  4 
incbi^M  abovo  its  iniddU*,  alM«i  8]iriug-catrbi'H  on  the  bottom  rail  and  proper  arrange- 
nicnt.s  for  holding  window.**  open,  and  galvanizod-iron  llasbingsou  out«ide  of  bottom 
rail  to  drain  off  tli<.'  water. 

All  window  franu'.s  to  b»'  ]>rovi(bMl  with  iron  fitstenerH,  to  bo  bnilt  into  brick- work, 
an  hIiowii  on  ]»lan.s. 

All  wiiidow-fraiiu'M  to  bo  ready  and  t»)  bo  m^t  in  ]»lafo  b\' the  contractor  as  soon 
as  the  win(b>w-Hills  are  st't,  ho  as  not  to  (rausc  any  (hrlay  in  the  erection  of  the  brick 
walU. 

Doors. 

All  dooi-fraiiicH  and  donrs  to  bo  of  hi/o  and  to  lio  niad<i  of  Hnch  lumber  as  shown  on 
drawings.  All  rxposrd  wood-work  to  br  of  sound,  dear,  well-Heasoned,  dry,  yellow 
or  wliiii>  piiK'  or  oak  Innibcr.  Wooiicn  dnor-fraincs  to  br  well  anchored  to  brick-work 
with  light,  iron  ancliorN,  2  tort  apart  (thrci;  orfoiir  to  each  janib).  Ends  to  be  doweled 
to  Ktoiio  NiiU. 

'I'lin  dtiiir-lranirs  of  the  live  doors  of  oftiecs  on  wrond  lloor  of  cast  extension,  and  of 
those  two  in  pariiiion  wall  hot  ween  cngint^  and  boiler-house,  to  be  2^  inches  thick: 
width  ofiraino  tti  In*  full  tlii«'kno>s  of  wall.  Tho  doors  to  bo  of  heart  white  pine,  four 
pan«'N,  Icj  inclios  tliirk,  double  molded.  Upper  jtanols  to  bogJa/.ed  with  ground glsM 
in  oiliees  on  hceond  lloor,  ami  wiili  i-onnnon  glasr^  in  engine-room.  Doors  to  bo  Iniug 
in  bioail  loosf  joinis.  wrouirht  iron  butts  and  hinges.  All  ont^iide  doors  to  iiave^tont 
bolts  (op  :iiid  bottom,  sipiare  Hpiing  pattern,  appropriate  to  size  and  kind  of  door. 
Patterns  and  sizes  to  bt>  approved  by  the  eommanding  otlieer.  All  outside  doors  t" 
be  hiii'^ed  with  he.ivy  wvonghliron  lio«»k-;iuil-eye  hinge.s.  Hinges  to  rcacli  cU-ar 
aeioss  (l.iors.  and  for  the  larger  doors  and  i lie  throe  railroad  doors  to  be  4  by  -f  inch 
iion,  and  t«»  be  fastened  willi  j:-ineh  earri;igc  bolts  not  more  than  8  inches  centers. 
Tour  snrh  hinges  to  eaeh  wing  orraitroa<l  doort*.  the  other  doors  to  have  three  biiigen 
io  eaeh  wiiiLj.  The  btilts  f»»r  railro:id  <loorrt  miiHt  be  levi-r-bolia,  of  especially  hoavy 
Hi/.«'  ami  speeii«l  t'orm,  to  be  approved.  An  iron  cross-bar  nin^t  be  arranged  ou  inside, 
to  Uei'p  thesi>  iloors  sfeurely  eli»srd,  anil  hooks,  to  secure  thoni  in  the  open  potiitinu. 
The  two  railroad  doors  for  main  trark  lo  have  a  heavy  iron  grating  at  the  bottom. 
.VII  tioiible  doors  to  have  stout  bolts,  sipian'  spiing  ]iattem,  for  stationary  half.  All 
oihir  outside  anil  in-ide  doors  with  woodi-ujiimbs  to  be  hung  with  broad,  loose  joint, 
\\  rem  i^hi -iron  butts  and  hinges,  tiiree  to  ea«li  wing. 

Oilio«>  doors  on  seeond  lloor  to  have  mortise-locks,  bronze  knobs,  and  triplicate  steel 
ke\s.  All  other  outside  and  inside  doors  to  have  riiu-loeks  with  triplicate  keys,  and 
stout  wrou;;hi-iron  handles  and  latches  on  both  sides,  all  of  up]>rovcd  sizes,  qnality, 
and  ]tanern.  \\\  dot»r-irames  iuun!  In-  set  in  place  by  the  contractor  in  time  for  the 
masiMi  to  build  tlit  ni  itiit>  brick  work.  Contractor  to  furnish  all  ridge-boards.  !?bylt 
im-ht's.  in  ]tLice.  as  shown  in  drr.iil.  All  doors  and  windows  luiist  be  complete  ia 
ever\  rcNprci.  .VII  winili»w  and  doi»r  uann's  and  sashes  to  be  primed  with  a  coit  uf 
white  oil  paint  v^^hii.*  bad  in  linseed  oii^  before  being  delivi-red  ou  the  premises. 

Tlu'  rontrac!«ii-  io|-  tln»  carpfuti  r-woikto  tiiruisli  all  screw-bolts,  screws,  anchon. 
spikcN.  n.iiis.  etc..  r(i|!iir<'il  tor  th»'  execution  of  its  contract,  except  where  otherwisie 
Hpecilied.  lie  is  t  •  turn>»h  aKo  all  Mocessarv  cfurers  fur  arched  oi>eu  in  gs,  and  perform 
any  other  carpeuier-work  that  may  come  in  bis  line. 

lUON-WoKK. 

The  »'!  iVrjii'^  to  ho  u>«'i.l  in  the  cou>rriii  tion  to  be  o{  iron,  mild  steel,  etc.,  as  spcci- 
tied.  and  a'.l  ihe  iron  and  s'n-il  ro  be  of  domestic  manufacture. 

All  p!  iT'M-^  is  to  l«,»  oi"  nnld  sicl  or  wrouiiht-iron.  which  must  have  a  ten»il« 
wiri'niii^t  of  .i:  le.i«i:  .>>.».»■  ^o  p.nin.U  per  ^ipiare  i'uli  of  original  >ectioii  and  a  final  elon- 
gjifiMi  m  ■*  r.iche.H  ot"  not  le^s  than  '2-^  per  com. 

The  I  beam*.  channcMvirs.  ang\»  a-.ul  teo-bar-s  to  be  of  wrought- iron  or  mild  steel 
of  the  s.ime  tonsil.'  stroUi::h  au-l  ducri.irv  as  the  plates. 

All  cancngs  to  be  ni.ule  orihe  be-r  quality  pi:;-:n»u. 

The  minimum  woisihts  :v\\  si.es  of  a'i  moral  part*  ar«^  -ihown  on  the  plans,  and  aof 
maier-a's  d.-'ivcrotl  at  ih  »  biililiuats  which  an-  uoi  of  the  prescribed  weights  or  iiffi 
ir I li  i»e  ivjtvieil. 
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All  pin-boles  of  pin-connected  trusses  to  he  very  accurately  spaced,  the  diAtance 
between  outsides  of  holes  iu  tetisiou  members  to  be  i^  inch  less  than  the  figured  dis- 
tance between  outsides  of  finished  pius;  and  the  dlHtances  between  insides  of  holes 
in  compression  members  to  be  -g^  inch  greater  than  figured  distance  between  insides 
of  finished  pins. 

All  pin-holes  to  be  drilled  on  axes  of  members,  and  to  exceed  in  diameter  those  of 
the  finished  pins  by  not  more  than  -^^  inch. 

Heads  of  all  eye-bars  to  be  formed  of  dimensions  as  shown  on  drawings,  and  the 
process  of  manufacture  to  be  approved  by  the  commanding  otlicer. 

Threads  of  all  screw-ends  to  be  up-set,  aiYer  screwing  up  nuts,  to  prevent  the  latter 
from  working  loose. 

On  one  side  of  splice-plates  of  girders  of  crane-bridge  must  be  dilatation  holes,  of 
larger  diameter  than  that  of  bolts  (as  shown  in  details).  The  corresponding  holes  in 
web  of  box-girder  to  be  concentric  with  the  dilatation  holes  of  the  splice-plates, 
and  to  be  drilled  and  tapped  for  the  connecting  bolts.  Tho  joints  between  box  girders 
are  not  close,  to  provide  for  expansion. 

Dilatation  holes  are  pro vide<l  in  all  beams  and  girders,  connecting  crane  columns 
and  girders  with  the  roof  of  side  aisles  and  walls  of  bu  Iding. 

The  metal  of  all  parts  of  castings  to  be  uniform  and  of  thickness  shown  in  draw- 
ings. The  castings  must  be  sound  and  free  from  fiaws,  blow- holes,  etc.  Surfaces  to 
be  true  and  stniight. 

Bolt  and  rivet  holes  to  be  drilled  or  cored ;  no  chip])ed  holes  will  bo  allowed.  All 
surfaces  must  be  faced  which  are  designated  so  on  drawings,  or  necessarily  to  be  faced 
to  make  the  construction  perfect  and  complete. 

All  surfaces  of  castings  bearing  on  stones  must  be  planed.  Tops  of  base-plates  of  col- 
nmns  of  crane-bridge  to  be  also  planed  true  and  paralel  with  bottom  surface.  These 
plates  must  be  unitorm  in  thickness  and  must  be  earefiiUy  bedded. 

All  surfaces  of  contact  between  metals,  not  de^signated  to  be  faced,  must  bo  even 
and  properly-  chippe<l.     In  all  cases  the  bearing  must  be  full  and  true. 

All  columns  must  be  set  plumb  on  true  beds. 

AH  girders  and  beam.s  to  be  set  level,  except  otherwise  directed. 

Rails  for  traveling-cranes  to  be  of  rolled  steel;  their  shape  jind  connection  with 
girder-boxes  are  shown  on  drawings. 

Foundation  bolts  of  crane  columns  to  be  leaded  in  holes  of  cap-stones. 

All  brace-rods  to  be  of  **  Burden  '*  H.  B.  &  S.  iron. 

Rivets  to  be  of  best  quality  ** Burden"  iron. 

The  diameter  of  rivets  must  not  be  more  than  ^^j  inch  smaller  than  the  hole  they 
are  to  fill. 

Rivets  to  be  heated  to  a  uniform  light-red  heat  before  driving.  No  drift-pins  must 
bo  used ;  holes  to  be  reamed  out  till  true. 

All  rivets,  when  driven,  must  completely  fill  the  holes  and  have  full  heads,'  well 
formed.     Sizes  of  rivets  are  given  in  the  drawings. 

Bolts  to  be  furnished  wherever  shown  in  the  drawings  or  called  for  in  these  specifi- 
cations, or  otherwise  necessary  for  the  completi(m  of  the  work.  Washers  under  uU 
nuts,  and  under  heads  where  necessary. 

All  iron  parts  to  receive  one  coat  of  good  mineral  paint  in  ])ure  linseed  oil  after  in- 
spection, before  leaving  the  shop,  and,  in  additicm,  all  parts  inaccessible  to  painting 
shall  receive  a  coat  of  paint  before  being  assembled  together. 

After  erection  and  approval  they  shall  receive  a  final  heavv  coat  of  the  above  paint, 
except  the  ironwork  or  ventilator,  sky-lights,  chimney  and  lluo-caps,  which  shall  re- 
ceive two  coats. 

Contractor  to  erect  all  false-work,  scaffolding,  derricks,  hoists,  etc.,  necessary  for 
the  prosecution  of  his  work,  and  ho  assumes  all  liability  in  case  of  accident  to  men 
or  material. 

The  workmanship  on  all  material  must  be  first-class  iu  every  detail,  and  any  work 
objected  to  must  be  made  satisfactory. 

The  contractor  is  to  furnish,  erect  in  place,  and  finish  the  following: 

1.  Thirty-two  trusses  for  main  roof,  with  sliding  and  stationary  shoes  and  all  other 
castings,  as  shown  on  drawings. 

Thirty-four  cast-iron  angles,  as  per  detail,  to  be  furnished  and  secured  to  each 
trnss. 

Two  f-inch  scn^w-bolts  with  washers  to  be  furnished  to  each  of  such  angles,  of 
ample  length  to  fasten  4  by  8  inch  wooden  purlins  to  same.  There  need  not  l>e  such 
angles  on  apart  of  east  branch  of  the  two  middle  trusses  over  central  section,  under 
intersecting  roof,  where  no  purlins  are  required. 

2.  Three  trusses,  one  trussed  girder,  and  two  valley  rafters  for  Intersecting  roof  of 
east  extension,  with  all  castings,  angles,  braces,  etc.,  and  all  other  parts,  shown  iu 
drawings,  to  complete  the  structure. 

3.  Oue  iron  ventilator  with  glazed  roof,  and  an  iron  sky-light  on  «qa\\  %\^<^  <A 
▼entilator,  as  shown  in  drawings  and  details ;  all  ta  "^^  <^uui^\^\A)  «xa&^'^\»  ^'dist^  ^s^^ 
leit. 
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4.  Fonr  main  tmsftes  for  boilir-honge  roof  and  two  valley  rafters,  and  two  smal^ 
triiH6C8  for  intersetitiujr  roof  over  en^iue-room.  Inm  Hky-liglit  in  this  roof.  All  shom 
and  other  castings  (an  angles  for  purlins,  etc.)  and  bolts  and  l^races  to  be  furnished 
to  complete  roof,  as  shown  in  drawings. 

Contractor  to  put  all  roofH,  specified  in  jtems  1  to  4,  inolnsive,  in  place,  and  to  pat 
on  all  wind-bracing  as  shown.  Everything  mnst  be  completely  finished  for  the  ear^ 
pontcr  to  put  on  purlins  and  roofing. 

fi.  The  iron-work  for  thti  roofs  of  east  and  west  aisles  and  west  extension. 

TlxM'e  are  51  trusses,  their  construction  being  combine<l  of  wood  and  iron. 

These  tru8ses  are  connect^Ml  with  the  columns  of  bridge  of  traveling-orane  by 
gii'derH  formed  of  two  I-beams,  while  the  upper  braces  connect  the  lK)X-ginlers  with 
the  U|)per  rafter-slioe  in  east  and  west  aiHleH  and  in  the  west  extension.  In  the  cen- 
tral Hoction  the  lower  and  upper  brace-beams  are  connected  with  cast-iron  shoes 
built  into  the  wall. 

The  two  lower  brace-girders  next  to  the  north  and  south  of  chimney  are  of  heavier 
size. 

Their  ends  lie  also  in  cast-iron  shoes. 

All  ciiNt-iron  Hh<»es  or  plates  resting  in  walls  of  building  mnst  be  furnished  at  the 
pr.tper  time  to  uvoid  dt^lay  in  the  coustiuctiou  of  the  wails  of  the  building.  Except 
tbesii  castings,  the  contractor  is  to  hoiHt  all  iron- work  in  place,  and  to  assemble  and 
finish  the  coiiHtniction. 

6.  The  two  fiights  of  iron  stairs  leading  to  the  second  floor  of  central  section,  with 
all  nect^Hsary  beams  and  other  iron-work  to  couiplete  Inuding  and  upper  gallery  in  froDi 
of  oHicc-s,  all  as  ]K'r  drawingH,  complete  and  erected  in  place.  A  railing  of  wrougbt-iron 
or  of  1^-incli  )>ipe  is  to  be  made  on  gallery  and  lauding  where  shown  in  drawing. 

7.  All  iron- work  for  the  traveling-crane  bridges,  columns,  girders,  braces,  et<;.,  all 
complete,  finished  and  erected. 

8.  The  cast-iron  cap  for  top  of  chimney,  with  all  anchor-bolts  and  bolts  for  connec- 
tioun;  nlKo  the  cast-iron  caps  for  the  two  middle  pilast^^rs  (fines)  of  east  extension 
C(»inplete. 

Contractor  to'fnmish  any  iron-work  which  is  not  specified  as  to  be  furnished  by  the 
Ordnance  Department  or  another  contractor.  All  iron-work  on  and  about  roofs  should 
be  finJHhed  on  or  before  the  Ist  of  November,  1889. 

JRoofiiffj  tinning^  gutters^  rain-leader  ft  j  aJcy-HglitSf  Ughfniug-rods^  snow-guards. 

■ 

All  roofs  to  bo  covered  with  No.  1  Cha])man  Hlntes,  or-equal,  size  8  by  16  inches 
SlatoH  to  be  strong  and  heavy,  and  to  be  laid  (i^  inches  to  the  weather. 

Bidder  to  furniHh  a  sam])Ie  slate  on  which  hi>  l>iil  is  based. 

All  slateH  to  be  nailed  on  with  two  Ad,  copper  ilat-head  slate-nails  to  each  slate. 
The  ridges  to  have  a  galvani/ed-iron  (No.  *24)  ridge-roll.  Roll  to  be  4  inches  with  on 
8-inch  apron  on  each  side,  which  is  turned  down  over  edges  of  ridge  board,  as  shown 
in  detail,  and  securely  nailed  to  said  edges. 

All  valleys  to  be  tin,  not  lesM  that  20  inehcH  wide,  painted  on  both  sides  with  twn 
coats  cf  metallic  paint  before  laying  them  on  biiililing.  Top  eourHC  of  elate  on  all 
ridges  and  one  foot  on  each  side  of  all  valleys  to  be  laid  in  oil-cement.  All  fia<«hingii 
about  walls  jirojcjjting  above  roof  to  be  of  zinc,  also  those  about  chimney.  All  flash- 
ings about  walls,  etc.,  to  be  counter-flashed  an<I  cemented  into  joints  of  brick- work. 

All  hips  cut  and  made  a  slate  finish,  and  l)edded  in  oil-cement. 

Guttei'son  building  to  be  lined  with  tin,  and  made  as  per  detail  drawings. 

Tin  painted  with  2  coats  of  metallic  paint  on  un«ler-side  before  laying.  Gutters  to 
liave  cop]»er  spouts,  leading  into  conductors,  of  l(>-ounce  copper,  with  hub  fastened 
to  lower  end  and  calked  with  lead  into  the  conductors,  as  shown  on  details.  Furnish 
one  gal  van  i  zed-iron  screen  basket  for  each  <lown-iall. 

Couductors  to  be  of  ctwt-iron.  5  inches  interior  dianu^ter. 

Conductors  to  run  down  on  inside  of  walls  of  building  and  to  be  properly  secured 
to  same  by  wrought-iron  hooks.  Two  conductors  to  lead  down,  at  junction  of  east 
extension  and  main  wall,  from  roof-gutter  to  top  of  wat»»r-table,  and  thereto  pass 
through  wall  of  building  to  the  outsi<le.  projecting  at  least  (J  inches  from  line  of  wall. 

Twelve  conductors  to  lead  down  from  gutter  »»f  main  roof  to  a  point  in  line  or 
slightly  above  window-sills  of  upper  tier  of  windows,  and  there  to  pass  tbroogh 
wall,  projecting  U  inches  at  least  from  face  of  wall.  Fifteen  conductors  to  lea«l  down 
from  gutter  of  lower  roofs  to  a  point  slightly  ab(»ve  water-table,  where  they  shall 
pass  through  walls  and  )>roji?ct  on  outside  at  least  (»  inches  irom  face  of  walls.  All 
connections  in  condncting-pi|)es  must  be  well  ma<le.  and  nerfectly  water-tight,  and 
all  such  pi|>es  must  be  well  fastened  to  walls  with  iron  hooks  and  secured  to  prevent 
any  of  them  from  sliding  down. 

Fhkshings  about  iron  ventilators  and  sky-lights  of  main  roof  and  of  engine-room  tc 
be  made,  as  shown  in  detail,  of  l(>-ouni'e  copper. 

Cover  of  scuttle  of  roof  of  east  ext^-nsion  to  be  tinned  with  best  quality  tin,  IX 
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bl  brandy  seonrely  nailed.  Flashing  to  extend  around  entire  cnrb,  running  up 
)r  the  top  of  same,  and  to  be  made  perfectly  water-tight.  Contractor  to  fnr- 
on^ht-iron  galvanized  anohon,  to  anchor  coping-stonee  in  front  of  all  gutters 
Such  anchors  to  be  of  sizes  and  shapes  as  shown  in  detail ;  one  end  to  be 
,  and  to  be  let  into  recesses  of  copins-stones  at  least  1^  inches  deep,  and  to 
•erly  leaded  into  same.  The  other  end  to  pass  into  roof,  and  to  be  fastened 
in  by  one  one-halt-Jnch  lag-screw  and  one  thrc^e-eighth-inch  wrought-iron 
18  shown  rn  detail.  Anchors  to  be  made  perfectly  water-tight  where  passing 
1  roof.  All  gutters  of  main  roof  to  be  provided  with  suow-guards,  as  shown 
ing.  The  \f  rought-iron  standards  of  said  guards  to  be  6  feet  apart  on  roof, 
)e  securely  rlvet^  to  every  one  of  the  aforesaid  anchors  and  to  be  galvanized, 
holes,  for  securing  board-walk  over  gutters,  to  be  provided  in  anchors.  Screw- 
id  board-walk  to  be  furnished  by  the  Ordnance  Department, 
op  rail  is  made  of  l^inch  wrought-iron  pipe,  in  suitable  lengths,  and  provided 
ipansiou  connections,  as  shown.  All  braces  and  everything  belonging  to  snow- 
to  bo  properly  painted,  same  color  as  gutters. 

btning-rod  is  to  bo  placed  on  ridffes  of  main  roof,  intersecting  roof  of  east 
on,  and  ridges  of  boiler-house  roof  and  of  intersecting  roof  of  engine-room, 
^htuing-rod  to  pass  over  entire  length  of  ridges,  and  is  to  be  a  copper  cable- 
1,  one-half  inch,  7  strands,  well  fastened  up.  Points  and  tips  to  be  arranged 
li  and  south  walls  of  main  roof  and  at  intermediate  points,  100  feet  apart,  ^so 
le  wall  of  boilor-house  roof. 

:-niDg-rods  to  lead  to  ground  at  four  places  (from  north  and  south  end  of  main 
id  oast  and  west  end  of  oast  extension  and  boiler-house)  and  to  terminate  in 
pljites,  put  under  ground,  5  feet  below  the  surface. 

ightuing-rod  to  be  put  on  chimney,  with  point  and  tip.  Same  to  lead  down 
ground  independently,  and  to  termiuate  in  a  copper  plate  below  ground,  as 

a. 

niogs  on  roofs  to  be  Insulated. 

ractor  to  furnish  all  such  fastenings  for  li|^htuin^-rods  as  go  into  walls  to  the 
tor  for  the  masonry  in  time  to  build  them  into  brick-work, 
outractor  to  furnish  and  put  into  place  all  sky-light  glass,  ^-inch  thick,  ribbed. 
ass  to  be  18  by  48  inches,  except  two  courses  in  sky-lights  of  main  roof,  where 
38  is  only  9  inches  wide.  The  glass  is  to  be  put  in  place  and  to  be  made  per- 
vater-tight  with  felt,  soaked  in  oil,  as  shown  in  detail  drawing.  Contractor 
sh  and  secure  proper  copper  ridge-pieces,  and  make  sky-lights  and  ventilator 
te  and  water-tight. 

)ofs  to  be  covered  with  3-ply  ready-roofing  (No.  2  tarred  roofing- felt,  laid  to 
eaHt  2  inches),  well  tacked  down  before  laying  on  slates, 
to  put  under  all  tin  one  thickness  of  the  heaviest  red  rosin-sized  paper  before 
tin. 

n  to  be  used  to  bo  ''old  style ^'  brand  roofing-tin,  in  sheets  14  by  20  inches,  well 
lown,  and  soldered  heavy  with  strictly  half-and-half  solder, 
in  gutters  are  to  be  made  as  shown  in  detail,  and  the  apron  is  to  be  let  into  a 
•n  top  of  copins^-stone  throughout  and  to  be  well  leaded  in. 
)inplotion  of  all  work  the  roofs  will  be  inspected  and  must  be  found  in  perfect 
Dn.  •  All  work  must  be  done  in  a  good,  workmanlike,  and  proper  manner 
hout,  and  roofs  warranted  for  one  year. 

le  above  roof,  etc.,  to  be  completed  on  or  before  the  1st  of  December,  1889. 
;ontract'>r  will  also  submit  a  hid  for  fnrnishing  the  above  work  with  the  sub- 
>n  of  l6-ounce  sheet-copper  wherever  tin  or  zinc  is  called  for  in  the  specifica- 

Painting, 

rindow-frames  and  sashes,  also  all  door-frames  and  doors,  must  be  painted  on 
ide  and  outside  with  two  coats  of  dark-red  paint,  made  up  with  linseed  oil. 
o  be  scloctod  by  the  Ordnance  Department.  JLiidder  to  state  kind  of  paints  on 
his  bid  is  based. 

'ood-work  on  oifices  of  second  floor,  including  ceiling,  to  be  properly  painted 
sal  colors. 

JBida  will  be  received  for  the  following  items : 

I.  All  stone,  brick-masonry,  and  concrete,  exclusive  of  furnishing  cut  stone 
me  blocks  for  the  foundation  of  chimney,  but  including  whitewashing  the 

Also  grading  aronnd  walls  of  building. 

II.  All  cut  stone  and  stone  blocks  for  fbundation  of  chimney,  inclusive  of  all 
:  necessary  ou  said  stone  as  specified,  delivered  at  the  building. 

III.  All  carpenter-work,  exclusive  of  door  and  window-firameSi  sashes^  and 


286         REPORT  OP  THE  CHIEF  OF  ORDNANCE. 

■ 

Item  TV.  All  window-frames,  door-frames^  sashes,  and  doors,  complete  in  pU«^ 
l^lazed  and  primed. 

Item  V.  All  iron- work,  except  that  to  be  furnished  by  the  Ordnance  Departmeat 
or  other  cuntractors,  as  specilied. 

Item  VI.  All  slate  roonn);:,  tinning,  gatters,  rain-leaders,  sky-lighta  (except  inm- 
work  of  same),  lightning-rods,  and  snow-gnards. 

Item  VII.  Painting  of  windows  and  doom,  and  offices  on  second  floor. 

Bids  will  bo  received  for  a  sinf^le  one  of  the  above  seven  items,  or  for  one  or  more 
items,  or  for  the  work  embraced  in  the  seven  items  as  a  whole. 

2.— Specification  for  two  dwrluno  houses  for  officers*   quarters  to  bi 

ERECTED  AT  THE  WATERVI.JET  ARSEXAL,  X.   Y. 

mason's  specifications. 

Dimensions, 

All  dimf*nsions  and  distances  to  be  as  figured  on  the  drawings.  Work  by  the  fi;- 
invH  given  on  the  scale  drawings  and  by  the  full-size  detail  drawings. 

Ltcavation. 

Tho  cellars,  areas,  nnd  holes  to  receive  piers  to  be  excavated  the  required  dimen- 
sions in  the  earth  and  rock. 

Tlio  earth  to  be  well  tilled  in^aronud  all  foundations  on  the  outside  up  to  the  pres- 
ent gr.'ulo-liues,  and  well  rammed. 

As  liiTieli  of  the  excavated  earth  oh  will  be  needed  for  grading  arouud  the  hourteato 
be  dei>osited  on  tho  premises  where  the  inspecting  oflicer  will  direct.  All  superfloooi 
earth  }iTid  all  excavated  rock,  and  nil  rubbish  of  every  kind  which  accumulates  in 
and  around  the  buildings,  to  be  carted  away. 

Stone  masonry. 

The  outside  foundation  walls  of  the  buildings  to  be  20  inches  thick,  and  to  extend 
up  to  first-tloor  timbers  and  to  the  mt-stono  water-table. 

The  walls  of  the  two  areas  to  be  is  inches  thick  and  to  extend  up  to  the  grade.  To 
be  2t)  ])iers,  "20  by  20  inches,  under  piazzas,  purchev,  and  outside  steps,  Hctid  piers  to 
commenee  on  the  rock  and  to  extend  up  to  the  grade-lines. 

The  ahove  work  to  be  of  good  building  stone  from  the  old  Arsenal  building,  well 
laid  in  mortar  made  with  sharp  san<l  well  mixed  with  equal  parts  of  ceuieut  and  lime. 
All  work  to  bo  well  b(mded,  all  joints  tilled,  and  all  exposed  joints  to  be  neatly  pointed. 
The  outside  lac(>  of  all  stone  walls  above  the  gratle,  except  under  piazzas  and  porches 
to  bo  of  selected  st(»ne,  having  straight  faces  and  horizontal  and  vertical  joints, 
pointed  with  stone-colored  cement  and  jointed.  Said  work' to  be  of  the  old  Arsensl 
building  stone,  laid  in  eourscs,  or  in  the  form  of  broken  ashlar. 

Brick-irork, 

The  division  walls  of  cellars  to  bo  8  inches  thick  and  to  extend  up  to  nnder-side  of 
first  floors.  Tho  outside  brick  walls  to  be  12  inchen  thick,  and  to  be  anchored  to  the 
sei'ond  and  atic  floor  timbers  with  ^  by  2  inch  wrought-iron  anchors,  placed  every  5 
feet  4  inclieR,  and  secured  with  thrc>e  spikes  each,  and  said  anchors  to  turn  up  4 
inches  at  the  outside  ends,  4  inches  from  the  outside  face  of  walls.  To  be  <^inch 
wrought-iron  coping  anchors,  2^  feet  long,  built  in  the  top  of  walls— every  4  feet  to 
secure  the  wall-plates ;  said  anchors  to  have  heads,  nuts,  and  cast-iron  washers  8 
inches  in  diameter.  Anchors  to  be  turned  over  openings,  lath  to  be  built  in  the  in- 
side joints  of  outside  walls  every  2  feet  in  height,  to  receive  the  furring,  and  every 
eighth  course  in  all  wru-k  to  be  headers;  and  all  outside  joints  to  bo  atruck,  andtlw 
joints  to  be  struck  on  both  laces  of  all  brick- work  of  cellars. 

Chimneys  having  tire-places  and  tlues  to  be  built  as  shown  on  the  drawings.  All 
flues  to  1)0  ])lasrcred  smooth  insults  throughout,  and  all  chimneys  to  be  plastered  op- 
posite all  timbers. 

The  flues  to  have  thimbles  with  covers  in  cellars  and  in  kitchens,  and  one  flue  in 
each  kitchen  to  have  a  black  japaned  ventilating  register,  having  frame,  valre,  and 
fac(^  IG  by  20  inches,  placed  ii  inches  d(»wn  from  the  ceiling  line.  All -flues  to  be 
cleaned  out. 

The  fire-])laces  to  have  mantel-bars  and  4-iuch  trimmer  arches,  2  feet  wide;  the 
ash-pits  to  be  paved  with  brick  and  to  have  arehed  tops,  and  2  by  2|  £bet  caatiiM 
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doore,  h  Jiving  frames,  latches,  and  hinges.  To  be  openings  from  lower  fire-places  into 
the  ash-pits,  and  fines  8  by  8  inches,  to  lead  from  upper  fire-places  to  the  ash-pits, 
and  these  to  be  plastered  inside.  The  cbiumey-tops  to  be  as  shown  on  the  elevations 
and  to  have  2-inch  bine  stone  caps  in  one  piece  each,  and  having  holes  over  the  fines, 
and  three  of  the  tops  on  each  house  to  Iinve  two  i  by  2  inch  wrought-iron  braces, 
each  8  feet  long,  turned  up  8  inches  in  the  brick- work,  and  secured  to  the  rafters  witli 
four  4-iuoh  lag  screws. 

Molded  brick,  No.  13,  to  be  used  to  form  the  belts  in  line  with  the  window-sills  of 
first  and  second  stories  and  the  belt  in  line  with  tops  of  second-story  windows,  and 
molded  brick.  No.  40,  to  bo  use<l  to  form  comers  of  the  chimney-tops. 

All  other  brick  to  bo  of  best  quality  of  hard-burnt  bricks,  burnt  hard  entirely 
throughout,  regnlar  and  uniform  in  shape  and  size,  and  of  compact  texture ;  all  those 
in  cellar-work  to  be  laid  in  cement  and  sharp  sand  mortar ;   the  balance  to  be  laid  in 

food  lime  and  sharp  sand  mortar,  and  all  brick  to  be  wet  when  laid.    No  soft  brick  to 
e  used  in  any  outside  work  or  in  any  work  of  cellars,  aud  the  outsixle  face  brick  to 
be  selected,  and  the  mortar  in  all  outside  face  work  to  be  colored  black. 

In  the  front  of  each  house  to  be  an  ornamental  terra-cotta  panel  2  feet  8  inches 
square,  of  Glens  Falls  make. 

Broicnatone-icork, 

The  following  work  to  be  of  Connecticut  brown  stone,  viz:  Water-table,  7  by  8 
inches,  with  3  by  5  inch  wash,  extending  around  main  part  of  the  building,  except  op- 
]>oaite  piazza  ;  sills  8  by  15  inchen,  with  ^-inch  wash  to  the  three  outside  doors  of  first 
story;  sills  8  by  6  inches  to  windows  of  first  und  second  stories;  lintels  and  arch- 
stone  6  inches  thick  to  windows,  as  shown  on  elevations;  lint«ls  6  by  13  inches  to  the 
front  doors  of  first  story;  lintel  and  sill  to  a  panel  in  second  story  of  front;  jamb- 
stone  4  inches  thick  to  two  windows,  and  two  4  by  8  inch  belts  in  each  chimney-top. 

The  water-t<ible,  door-sills,  and  the  bedH,  Rofiits,  wash,  and  jambs  of  all  other  work 
to  bo  cut  and  rubbed  smooth ;  tht)  balance  of  the  work  to  be  pitched  rock  face.  The 
water-table,  belts,  and  all  Hills  to  be  sub  on  the  natural  bed  of  the  stone  ;  all  said  rock 
to  be  of  sound  st-oue,  and  to  be  well  set  in  red  ciiuient,  anchored,  pointed,  puttied, 
aud  cleaned. 

Blue  stone. 

The  following  work  to  be  of'sound  quarry-axed  North  River  blue  stone,  well  set  in 
cement,  pointed  and  cleaned,  viz:  Sills  3  by  6  inches,  and  lintels  4  by  8  inches,  to  all 
cellar  windows;  sills  3  by  1*2  inches,  and  lintels  4  by  8  inches,  to  outside  doors  of 
cellarH.  Co]>iiig  3  by  12  inches  on  walls  of  areas;  steps,  h«ibving  3  by  10  inch  treads 
and  3  by  5  inch  risers,  in  the  two  areas;  aud  twenty-nine  stones  3  inches  thick  and 
20  inches  square  on  the  stone  piers  under  the  piazzas,  porches,  and  outside  steps. 

Plastering. 

All  walls,  ceilings,  and  partitions  in  first  and  second  stories  to  be  lathed  with  sea- 
soned spruce  lath,  well  nailed,  and  breaking  joints  every  18  inches,  and  to  be  plas* 
tered  three  coats — scratch  coat,  brown  coat,  and  hard-finish;  the  mortar  to  be  well 
lui.ved ;  all  lime  to  be  thoroughly  slaked  and  screened,  and  the  mortar  of  the  scratch 
and  brown  coats  to  have  a  i)roper  proportion  of  hair,  and  the  hard-finish  coat  to  1>e 
well  ]»ointed  after  the  wood-work  is  finished.  The  ceilings  of  parlors,  libraries,  main 
halls,  and  dining-room^  are  each  to  have  a  3  by  4  foot  ornamental  stucco  center-piece, 
well  put  up. 

All  plastering  in  first  and  second  stories  to  estend  to  the  floors. 

Cement  floor. 

The  floors  of  all  cellars  and  of  store-rooms  to  have  a  3-incn  coat  of  cement,  sand, 
and  gravel  grout,  made  level  and  solid,  and  troweled  smooth  on  top. 

G  rates f  etc. 

The  six  fire-places  of  each  hous«  to  have  cast-iron  •linings,  brass  faces,  portable  or 
dumping  gratcM,  and  irons  and  tile  hearths,  the  whole  costing,  when  set  complete, 
^225  for  each  house,  and  said  furnishings  to  be  selected  by  the  commanding  olficer. 

Iron  girders. 

To  be  in  each  house  a  wrought-iron  girder  12^  feet  long,  made  of  two  6-inch  rolled 
beams  weighing  40  pounds  to  the  yard,  and  boiled  together  with  three  i-inch  bolts 
throngh  cast-iron  separators. 
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Said  girders  to  be  placed  in  south  wall  over  the  openings  from  parlon  to  bay  vio- 
dows. 

Condition. 

All  work  and  materials  to  be  of  the  beat  quality ,  free  from  all  defects^  and  to  be 
put  into  the  buildiu^  at  the  proper  time,  ho  at)  to  caiiHe  no  hnrtfol  delays,  and  to  be 

Itrotcoted  from  all  daina^os  until  the  houses  are  com  pleted.  and  the  entire  work  to 
le  completed  to  the  satiafaotion  of  the  commanding;  otlicer  and  in  accordance  with 
the  drawings  and  speriflGutions  made  by  the  architect,  who  shall  deoiae  all  quesiiuiu 
relating  to  their  meaning. 

CARPENTRU^S  8PKCIFICATION8. 

Dimensions. 

All  dimeuRions  and  distances  to  be  as  figured  on  the  drawings.  Work  by  the  fig- 
ures given  on  the  scale  drawings  and  b^'  the  full-size  detail  drawings. 

Timber  and  framing. 

The  Joists  of  first  and  second  floors  to  be  2  by  10  inches  and  those  of  attic  door  to  b« 
'i  by  8  inches.  All  to  be  ])la('e(l  1()  iuclies  from  centers,  and  trimmers  and  headers  of 
double  joists  to  be  fnimed  around  chininevs  an<l  stairs,  aud  no  timber  to  be  placed 
withiu  i  inches  of  the  brick-work  of  chimneys,  and  eaich  length  or  span  of  timbetvrn 
have  two  rows  of  H  by  3  inch  X  briilging  between  bearings,  well  nailed.  The  Joitts 
in  the  space  occupied  by  main  hall  and  dining-rooms  in  all  floors  to  extend  east 
and  west;  all  other  floor-joists  to  extend  north  and  south,  and  all  the  timbers  to  be 
well  spiked  on  ])artitions. 

The  roofs  to  have  2  by  10  inch  hip  and  valley  rafters  and  2  by  8  inch  coninon 
ratters,  place<l  20  inches  from  centers,  and  well  spiked  at  all  bearings  aud  intellec- 
tions, and  each  pair  of  rafters  to  iiave  a  2  by  8  inch  collar-piece  spiked  on.  The  raft- 
ers to  rest  on  G  by  (i  inch  posts  in  attic,  and  those  to  stand  on  <>  by  G  inch  sills  4ifp<'C 
hmg  restiug  on  the  attic-floor  timbers,  and  all  wrll  spiked,  and  the  poettrt  to  be  stayed 
TO  each  other  and  to  tlip  rafters  by  the  collar-pit'ces,  which  are  to  be  spiked  to  them. 
The  wall-plates  to  be  2  by  12  inches,  halveil  and  spiked  together  at  all  angU'S,  coi^ 
ners,  and  splices.  The  decks  or  flat  portions  of  roofs  to  have  2  by  10  inch  joists  SJO 
inches  from  centers,  framed  into  4  by  H  inch  girt«)  resting  ou  the  6  by  6  inch  |Kist8  oif 
attic,  and  the  whole  well  s])iked,  and  the  decks  to  be  furred  np  with  2-ineh  pieces  to 
give  them  pitch,  as  shown  on  section  drawings.  The  gables  and  dornierH  to  hsTe 
frame-work  of  3  by  4  inch  studs  plaeird  hi  inches  from  centers  and  well  nailed. 

All  partitions  in  first  aud  Hoeond  storirs  to  be  of  3  by  4  inch  studs,  placed  16  inches 
from  centers,  and  well  nailed,  and  having  double  studs  each  side  of  all  openings  and 
three  in  all  angles,  spik<'(l  together,  and  the  partitions  to  he  trussed  over  all  slidiog* 
donr  upcniiigs.     And  each  ])artition  to  have  oni^  row  of  1^  by  S  inch  X  bridging. 

To  be  seasoned  liiiti'ls  8  iiu}h<;s  hi;;h  over  all  opeiiinifs  in  walls. 

All  timber  to  bt^  of  hemlock  or  si)rnce,  exf-ept  studs,  which  are  to  be  of  hemluckf 
and  all  timber  to  he  sound  and  square-edged. 

T<»  he  an  6  by  *J  inch  girder  in  each  house  under  the  lirst-floor  joists  that  extend 
into  the  hav-wiudow. 

Jioofn  and  ou  1f<ide  fi n ink. 

All  roofs  and  the  topn  and  sides  of  all  dormer  windows  to  be  boarded  with  sonnd 
seasoned  1-ineh  i^aii;; -^•a\v<'ll  lieiiiltM-k  hoards,  well  nailed  «Mlge  to  edge,  and  the  decks 
of  main  ronl's  and  the  ronf>  nt  pia//:is,  porches  ami  bay-windows  to  be  covered  with 
14  liy20  inch  tin  ]»ut  on  flat,  nailrd  four  nails  ttt  a  hhert,andlo  have donble-tin  flaidi* 
iwgH  under  slate  and  eement<Ml  in  walls,  and  the  dui'ks  to  have  a  molded  wood  tintdi 
at  their  eaves,  and  the  tin  to  form  a  drip  over  this  linish.  All  steep  portions  of  roofs 
and  the  tt»ps  and  sides  of  all  dormer  windows  to  be  covered  with  first  qualitv  of  on- 
fading  black  Pennsylvania  slate  .r<  by  !(>  inches,  ]>nt  on  one  thickuess  of  felt  with 
tinned  nails,  and  to  have  doiilde  flashings  of  zinc  around  all  chimneys  and  domwr 
windows  aud  wherever  nert*ssary.  All  valleys  to  have  tin  linings  20  inches  wid«. 
All  rifl^es  to  have  wood-saddles  and  be:ids  well  nailed  on,  and  the  higheat  ridges  to 
have  wo<»d  crest  and  fluial  as  shown,  well  secure<1,  and  all  hips  to  be  formed  withcit 
slate,  bedded  in  cement  and  cemeuted  in  the  hip-joints.  To  be  gables  forme^l  back 
of  chimneys,  at  au  an^le  of  4ri'-^,  aud  these  to  he  covered  with  tin,  well  nailed, 
soldered,  flashed  and  ceniei^ted.  The  horizontal  coruiccs  in  all  gablea  to  bo  boaidn 
on  top,  aud  covered  with  tin  and  made  ti^ht. 
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All  tin  used  to  be  M.  F.  or  old  prooefls.  All  oomiees  of  eaves  and  gables  to  be  of 
wood  and  molded  and  made  as  shown  on  elevations,  and  to  have  brackets;  the  gables 
to  be  boarded  with  seasoned  |-inoh  matched  boards,  and  to  have  bauds,  bars,  braces, 
pediments,  and  spaces  covered  with  clear  pine  shingles  5  incbes  wide  and  having  cnt 
comers.  The  overhanging  timbers  of  attic  nnder  north  gables  to  be  ceiled  under- 
neath with  {-inch  matched  and  beaded  boanls  4  inches  wide,  and  to  have  large 
brackets.  The  outside  finish  of  all  dormer  windows  and  gable  windows  to  be  as 
shown  on  the  drawings,  and  fnrring-braokets  and  blocks  li  inches  thick  to  be  pro- 
vided to  receive  all  outside  wood- work,  and  these  to  be  placed  20  inches  from  centers, 
bailt  in  walls,  and  spiked  on  the  timbers. 

The  piazzas  and  porches  to  have  8  by  8  inch  sills  resting  in  walls  and  on  6  by  6 
inch  chestnut  posts,  standing  on  the  stone  piers,  and  to  have  2  by  8  inch  floor-joists 
and  rafters  16  inches  from  centers,  ceilings  fnrred  level  and  formed  with  i-inch 
matched  and  3-beaded  boards  3  inches  wide,  blind-nailed,  and  having  a  molding  in 
all  angles ;  the  floors  to  be  of  clear  l{-iuch  strips,  3^  inches  wido,  jointed  and  nailed 
^  inch  apart,  and  to  have  molded  nosings ;  the  columns  to  be  of  whitewoorl,  st^uare 
in  porches  and  turned  in  piazzas,  and  the  turned  columns  to  have  caps,  bases,  and 
pedestals.  The  cornices,  railings,  and  bases  to  be  as  shown,  and  the  outride  of  the 
porches  and  piazzas  below  floors  to  be  boarded  with  sound  1-inch  hemlock  boards 
nailed  to  3  by  4  inch  studs  standing  on  a  3  by  8  inch  sill,  and  shingled  with  clear 
sawed  pine  shingles,  shingles  5  inches  to  the  weather. 

All  front  and  side  stoops  to  have  If-inch  treads,  nosings,  coves,  and  risers,  3-inch 
rough  strings,  molded  base— shingled  ends— and  railings,  having  newels,  rails,  and 
balusters,  as  shown.  All  the  above  work  to  be  made  in  accordance  with  the  eleva- 
tions and  the  full-size  detail  drawings. 

The  bay-windows  to  have  molded  cornices  and  2  by  8  inch  roof.  Joists  16  inches  from 
centers,  and  the  ceilings  to  be  furred  level  with  those  of  parlors.  The  rear  stoops,  Ij- 
inch  treads,  nosings,  coves,  and  risers,  and  buttresses  having  caps  and  bases. 

Floors, 

The  first-story  floors  to  be  laid  (after  plastering  is  done  and  the  base  and  wainscot- 
ing is  finished)  with  best  clear  seasoned  Qeorgia-pine  flooring  2^  inches  wide,  matched 
and  blind-nailed,  said  flooring  to  be  comb-grained  and  to  be  laid  on  an  nnder  flooring 
of  sound  seasoned  matched  spruce  boards,  well  nailed  ;  and  said  Georgia-pine  floor- 
ing to  be  covered  by  temporary  boarding  and  protected  from  soiling  until  the  houses 
are  finished. 

The  floors  of  second  stories  and  attics  to  be  laid  with  the  first  quality  of  seasoned 
matched  {-inch  spruce  flooring,  4  to  6  inches  wide  in  second  stories  and  6  inches  wide 
in  attics,  the  whole  well  nailed,  and  the  floors  in  second  story  to  be  deafened  by  lay- 
ing an  nnder  flooring  of  seasoned  {-inch  matched  spruce  boards,  and  these  to  be  well 
nailed,  and  between  the  two  thickness  of  flooring  to  be  two  layers  of  Gordon's  deafen- 
ing paper.    All  floors  to  be  planed  smooth. 

Furring. 

The  inside  of  walls  in  first  and  second  stories  to  bo  furred  out  for  inside  blinds  to  the 
windows  where  indicated  on  the  plans,  with  3  by  4  inch  studs  placed  16  inches  from 
centers,  and  well  nailed  and  bridged  the  same  as  partitions,  and  double  studs  to  be 
placed  each  side  of  all  openings.  The  inside  of  the  balance  of  outside  walls,  in  first 
and  second  stories,  to  be  furred  with  1  by  2  inch  spruce  strips  placed  16  inches  from 
centers  and  well  nailed.    All  other  needed  furring  to  be  done. 

Windows. 

The  windows  of  cellars  and  attics,  and  one  double  window  in  front  hall  of  each 
bonse,  to  have  1^-inch  plank  frames,  rotated,  2-inch  sub-sille,  and  l|-inch  sash,  having 
butta,  and  bolts,  and  hooks,  and  staples,  for  those  in  c^^llars,  and  all  cellar  win<lows 
to  have  strong  outside  wire  screens  in  frames  held  by  inside  hooks.  All  other  win- 
dows to  have  bo^  frames,  l|-inch  sash,  iron  weights,  axle-pulleys,  braided  cotton 
cords,  and  bronze  sash-locks,  and  two  bronze  sash-lifts  each  ;  and  all  windows  of  first 
and  second  stories,  (except  those  in  front  halls  of  said  stories),  and  one  blank  window 
to  have  l^inch  outside  blinds,  having  rolling  slats  and  good  hinges  and  fastenings, 
and  on  double  windows  said  blinds  to  be  in  four  folds  and  hung  to  the  wall  sides  and 
not  to  the  mnllions. 

The  windows  of  parlors,  libraries,  dining-rooms,  and  in  the  chambers  over  these 
rooms,  and  in  rooms  over  front  halls,  to  have  |-inch  inside  blinds,  ma<lo  in  four  folds 
to  each  single  window  and  to  each  half  of  double  windows,  and  cnt  nt  meet  in;;  rails, 
and  said  blinds  to  fold  into  pockets,  and  to  have  bronze  butts,  hooks,  and  kuol\^x 
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All  windows  lo  havo  pluin  jatnbH  and  HoflUs,  and  all  to  havo  molded  stools  mad apraii 
except  the  windowH  of  the  purlorn,  liltrnrieH,  dinin>;.rooiu8,  and  front  halls,  which  m 
to  have  paneled  and  molded  backs  wiib  two  panels  each  and  rained  moldines.  Om 
north  window  to  have  an  outside  fan-head,  and  one  front  window  to  have  arched  beid 
with  outHido  trauHom-bar. 

DooT$. 

7'he  outaido  doors  of  cellars  to  be  If  inches  thick  and  paneletl.  AH  other  doonof 
cellars  to  bel^  inches  thick,  matched  and  battened,  and  to  have  jambs,  plain  casiDgp, 
two  wrought  butts  each,  and  ^mhI  rim  locks,  with  brown  knobs. 

The  front  entrance  df)or.s  to  be  1|  inchch  thick,  and  to  have  molded  and  raised 

fianelH,  molded  jambH,  inipoHt,  head-light  sash,  with  bronze  butts  and  bronze  transom- 
ifters.  and  said  doois  tn  li;ive  three  i^airs  of  bronze  butts,  top  and  bottom  flush-bolts 
and  chain-lKdtH  of  bronze,  and  first -(luality  bronze- faced  mortise-locks  with  ni^bt 
works,  and  large  bron/e  kn(»b8  and  I'urniiure. 

All  other  doorH  to  In*  five-])uiieliMt  and  niohied  on  the  solid;  tbi*  siding  doors  to  bf 
1}  inches  thick,  r;  feet  :{ inches  high,  and  to  have  bard-wood  guides,  jambs,  astngal 
edgeR,  bronze  tluKh-jMillH  in  the  sides  ami  edges,  and  to  be  hungcomplet-e  with  Barry's 
toil  hangers,  The  balance  of  dcMirH  to  be  If  inches  thick,  7^  leet  high,  and  to  faaiv 
rotated  jambs,  three  plain  bronzed,  loose-Joint  wrought  butts,  and  :^-inch  Niles' 
mortise  locks  with  white  knobs  au<i  nickel-plated  furniture,  and  said  doors  to  hive 
hard- wood  thresholds  where  needed  or  required.  The  kitchen  doors  to  hall,  marked 
*'A''  on  plans,  to  havo  head-light  sashes  1*2  inches  high,  screwed  in  over  transom- 
bars. 

The  openings  marked  *'  B  *'  on  plaiiH  to  have  jambs  and  casings  like  those  of  dooii 
but  no  doors. 

Cattinyfi^  hasi'f  and  iraiuHcoiinrf, 


The  casings  and  base  in  clostits  to  bo  thus:     ' — - -J      i ?.    Those  in 


kitchens,  kitchen  pantries,  laundrit^H,  servant's  rooms,  back  halls,  and  bath-rooms  to 

.   All  other  casings  and  base  iu  first  and 


second  stories  to  be  thus:     /^"^""Vf — "^-^^      /^^\j^     vr^  |,      and  these  to 

< —    JV — >      < —  10"  — * 

have  in  tboeaHings  plinth-blorkH  at  the  floors  and  anglc-bloekH  with  turneil  buttODS, 
and  all  casings  anil  base  to  be  }  inch  thick.  The  kitch«'ns,  laundries,  and  bath-rooms 
to  be  wMinscoted  'M  f<'et  high  with  |-inch  matched  and  three-beaded  boards  :^  iDckes 
wide,  blind-nailt'd,  and  having  a:Uineh  molded  anil  beaded  cap,  and  the  baih-tnbs 
to  be  ceiled  up  with  the  same  boariU  and  to  have  molded  caps;  grounds  to  be  pat  on 
throughout  to  r«>eeive  all  pluNtcriiig,  ami  no  wood  finish  to  be  put  in  till  the  plaster- 
ing is  dry,  and  all  plastered  corners  to  have  wood  corner  beads. 

Stair». 

All  stairs  to  have  \^  inch  treads,  nosings,  coves,  and  risers,  and  three  2-incli  rough 
stringH  to  each  flight :  the  back  stairs  to  have  plain  wall-strings  and  railings  is  it- 
tics  and  cellars  of  1^  inch  matched  and  beaded  plank  4  inches  wide,  having  2  MS 
inch  oval  grooved  caps,  and  to  have  side  partitions  of  Htuds  or  of  lilce  plank  in  fint 
and  second  stories. 

Th«'  front  stairs  to  have  molded  and  beaded  strings  and  Nkirtings,  tdatformsof  If 
in«h  mat('lu>d  ntri))^  '\  inches  wide,  and  railings  having  G-inch  newels  and  2^ineh  bv- 
usterH,  all  turned  and  molded,  and  3)  by  3^^  inch  double-molded  rails,  with  rampfl  sod 
casements  at  all  newels. 

Sundries, 

The  kitchen  pantries  alte  each  to  have  wide  counter  shelves  and  four  sheWesorff 
the  counters,  and  cuidioards  nnder  the  counter- shelf,  having  doors,  lids,  bntti^ 
catches  and  lift-rings.     Four  shelves  also  at  each  end. 

In  I'uch  butler's  pantry  to  bo  a  case — these  canes  to  have  counter  and  floor-shslTe^ 
and  under  the  counter-shelyes  to  be  three  cupboartls  and  four  large  draws  and  M 
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Binall  draws.  Above  the  coanter- shelves  to  be  wide  shelving  having  l-inch  matched 
backing  and  inclosed  with  &ve  pairs  of  l^inch  paneled  or  glazed  sash-doors  provided 
with  locks  and  bronzed  bntts,  bolts,  and  knobs,  and  at  the  top  to  be  a  4-iuch  crown 
molding,  and  one  section  of  the  upper  part  of  case  to  be  raised  20  inches  above  the 
connter-hhelf,  and  in  this  space  to  be  a  paneled  slide  having  Jambs,  casings,  gaides, 
and  bronzed  pnlls. 

Adjoining  all  sinks  to  be  a  Anted  drip-shelf  supported  by  turned  legs,  and  the 
]>antry  sinks  to  have  molded  wood  frames  and  caps  and  turned  legs;  the  soibpipes  to 
be  boxed  down  to  cellar  bottoms,  and  the  face  of  all  boxes  to  be  screwed  on ;  and  all 
wood-work  connected  with  the  plumbing  to  be  done.  Each  linen  closet  to  have  four 
large  draws  below  a  counter-shelf  and  four  wide  shelves  aboye,  and  i&ll  draws  to  have 
bronzed  pnlls.  All  other  closets  to  have,  each,  two  shelves  and  strips  with  clothes- 
hooks  on  three  sides,  and  to  be  strips  with  ten  hooks  in  each  kitchen,  laundry,  and 
servant's  room,  and  all  hooks  to  be  of  the  largest  size,  double,  and  bronzed.  All  cen- 
ters needed  in  turning  arches  to  be  furnished  oy  the  carpenter.  To  be  six  hard-wood 
mantels  in  each  house,  set  complete  at  the  fire-places,  and  costing  |175  for  each  house. 
Said  mantels  to  be  selected  by  the  inspecting  officer.  , 

The  areas  or  cellar-ways  to  be  covered  by  l^inch  matched  and  ^*'  yeued  inclined 
trap  doors,  hung  by  strong  strap-hinges  to  3  by  5-inch  frame  Vd  on  2-inch 

matched  plank  sides  placed  on  the  stone  coping,  and  the  doors  tc  ft-rings. 

The  wash-stands  to  have  cupboards  under  theni,  having  butts  a  ^es. 

Lumber. 

All  sash  and  all  inside  blinds  to  be  of  white  ash.    All  wood-work  prs,  libra- 

ries, dining-rooms,  and  halls  between  libraries  and  dining-rooms  to  :hite  ash. 

All  wood-  work  of  first  story  front  halls,  including  the  main  stairs  and  ut  doors, 

to  be  of  cherry ;  the  balance  of  inside  wood- work  of  first  stories  to  be  oi  'Jarolina 

pine.  All  inside  wood  finish  of  second  stories,  except  siu)h  and  inside  bii...  ,  to  be  of 
whitewood.  All  other  lumber  not  otherwise  specified  to  be  of  white  pine,  and  all 
lumber  to  be  well  seasoned  and  to  show  clear  in  all  work. 

Paintei'a  work. 

All  outside  wood-work  and  iron-work  to  be  painted  three  coats,  and  all  inside 
wood- work  of  windows  and  doors  in  cellars  and  attics  to  be  painted  two  coats.  All 
to  be  done  with  white  lead  properly  prepared  and  colored  in  thre^  or  more  tints,  nn 
the  inspecting  officer  will  direct.  All  tin-work  to  be  painted  two  coats  with  Prince's 
metallic  paint.  All  inside  wood-work  of  ash,  cherry,  whitewood,  and  North  Caro- 
lina pine  to  have  a  coat  of  Wheeler's  filler  rubbed  Vlown  smooth,  and  two  coats  of 
Berry's  hard  oil.  The  Georgia  pine  floors  to  have  two  coats  of  Berry's  hard  oil  and 
white  shellac.  The  outside  of  front  entrance  doors  to  have  the  coat  of  Wheeler's 
filler  and  two  coats  of  spar  varnish.  All  work  to  be  properly  puttied,  and  the  white- 
wood  finish  in  second  stories  to  be  stained  cherry  and  mahogany  colors. 

Glaaa. 

The  glass  in  windows  of  front  halls  in  first  and  second  stories  and  in  the  head- 
lights of  front  entrance  doors  to  be  colored  and  figured  cathedral  ghiss,  set  in  lead, 
and  costing  $1  per  square  foot.  All  other  ghiss  to  be  of  first  quality  of  American 
manufacture,  free  from  smoke  and  all  defects,  single-thick,  and  all  glass  to  be  well 
tinned  in,  pnttied  and  back-puttied.  In  the  closet  Joining  the  library  ground-glass 
will  bo  required  in  the  lower  sash. 

Plumbing, 

The  sinks  in  kitchen  to  hoof  galvanized  cast-iron  20  by  40  inches,  and  to  have  iron 
legs;  the  sinks  in  butlet's  pantries  to  be  of  l8-oz.  planished  copper;  the  wash-trays 
to  be  of  cement,  with  galvanized  frames  and  legs;  the  bath-tubs,  6  feet  long,  to  be 
of  16-os.  planished  cop]>er ;  the  wash-stan<ls  to  have  china  bowls  and  polished  molded 
and  counter-sunk  white  marble  tops  and  10-inch  borders;  the  wutor-closets  to'  be 
'^Inodoro"  closets,  with  tanks,  and  to  be  of  white  )>orcelain,  with  cherry  seats  and 
bronzed  iron  legs,  and  in  each  kitchen  tobeafiO-galion  Brooklyn  pressure  gal  van  i  zed- 
iron  boiler  on  an  iron  stand,  and  connected  with  the  range. 

Connection  to  be  made  with  the  water-main  at  the  outside  lino  of  front  wall  of 
cellar,  and  a  1-inoh  supply-pipe  to  lead  into  the  cellar  of  each  hon%e,  passing  under- 
ground below  the  action  of  frost.  In  each  house  to  be  f-inch  pipe  connected  with 
the  1-inch,  and  passing  under  the  bottom  of  collars,  and  having  f-inch  riscrn  le;&.<k\w^(^ 
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up  to  sinks,  boiler,  wash-trays,  bath-tiibrr,  and  water  closets,  and  i-inch  branches  to 
lead  to  the  wash-stands;  and  to  be  f-iuch  hot-water  supply-pipes  leading,  in  each 
honse,  from  the  boiler  to  the  sinks,  bath-tnbs,  and  wash- trays,  and  having  f-inch 
branches  to  the  wash-stands.  All  said  supply-pipes  to  be  of  *'A"  lead,  and  to  have 
in  each  house  11  stop  and  waste  cocks,  and  all  needed  draw-cocks,  which  arc  to  beuf 
Fuller's  pattern,  of  brass  in  kitchen  and  laundry,  and  nickel-plated  elsewhere.  To 
bo  drains  of  ^iuch  thick  cast-iron  pipes  laid  below  the  bottom  of  cellars,  and  having 
a  pitch  of  1  foot  in  50  feet,  and  to  oe  located  as  shown  on  plans  of  the  cellarn,  and  to 
be  of  the  sizes  figured  on  said  plans  in  their  internal  dianit^ters.  The  water-closets 
to  have  4-inch  cast-iron  soil-pipes  connected  with  said  iron  drainni,  and  said  8oil-pi|>e» 
all  to  lead  up  2^  feet  above  the  roofs,  and  to  have  tin  flasbiuiirs  and  4-inch  globe  vro- 
tilator  tops :  and  all  soil-pipes  and  drains  to  have  all  needed  bends  and  branches,  and 
to  bo  calkea  tight  in  all  Joints  with  lead,  and  the  soil  pipes  to  bo  held  with  iron 
hooks.  All  traps  to  be  ventilated. 
The  wash-trays,  sinks,  boilers,  wash-stands,  and  batb-tiibs  to  have  D  leail  waxte- 

Sipes,  having  S  traps  and  brass  trap-screws,  and  all  to  be  well  connected  with  tbe 
rains  under  cellar  bottoms  or  with  the  soil-pipeH  in  bath-rooms;  and  Kaid  waste 
pipes  to  be  2  inches  from  wash-trays,  1^  inches  from  kitchen  sinks,  and  the  remainder 
to  be  1^  inches,  and  those  from  boilers  to  be  ])rovided  with  stop-cocks. 

To  be  safe  wastes,  lined  with  3-pound  sheet-leud,  woil  nailed  and  soldered,  under 
water-closets,  wash-stands,  and  bath-tubs  in  second  story,  and  having  f-inch  I>  lead 
waste-pipes  leading  to  bottom  of  cellars.    All  saitl  plumbing  to  bo  ma<le  complete. 

The  water-closets  and  wash-stands  in  first  story  to  be  omitted,  with  all  their  plumb- 
ing work,  bat  all  the  iron  drains  to  be  put  in,  as  shown  on  plans  of  cellars. 

Gaa-pipe, 

Connection  to  be  made  with  the  gas-main  at  the  outside  of  front  wall  of  cellar,  and 
gas-supply  pipes  to  lead  to  the  houses  and  into  the  same,  and  to  have  outlets  for  ceil- 
ing and  side-lights  whore  marked  j^  thus  on  the  plans;  all  jiipcs  above  the  cellars 
to  i>e  concealed,  and  to  be  of  the  needed  size,  and  a  meter  connection  to  bo  made  in 
each  cellar. 

Heaters. 

To  bo  a  Fuller  &  Warren  Co.'s  portable  hot-air  furnace,  located  in  the  cellar  of 
each  house — placed  in  a  pit  excavated  the  needed  depth— -and  pave<l  with  hard  brick, 
and  having  8-inch  walls  of  hard  brick,  laid  in  cement.  The  furnaces  to  be  set  np 
complete,  and  to  have  galvanized-lron  smoke-pipe^  connected  with  flues  and  cold-air 
ducts  sunk  below  cellar  bottoms  in  the  rock,  and  these  to  be  plastered  iiisido  with 
cement  and  to  have  2-inch  plank  tops  flush  with  cellar  bottom,  matched  and  made 
tight.  And  to  be  wood  ducts  of  matched  plank  loading  from  west  windows  of  heater 
cellars  to  the  ducts  under  cellar  bottoms,  and  these  to  havo'dampers  or  slides  put  in 
complete.  To  be  registers  located  in  tho  partitions  of  first  and  second  stories  where 
marked  *'R''  on  plans,  and  one  in  floor  of  each  front  ball,  and  said  registers  to  be 
connected  with  the  heaters  by  pipes  of  IX  tin,  made  round  in  cellars  and  oval  in  par- 
titions, well  braced,  and  each  pipa  to  have  damper  in  cellars,  and  those  leading  to 
second-story  rooms  to  have  dampers  3  feet  abovo  first-story  floors,  having  thniub- 
pieces  and  cups  in  the  plastering.  Tho  pipes  to  have  register-heads,  and  the  re;;- 
isters  to  havo  frames,  valves,  and  white  japanned  faces.  To  be  a  space  of  1^  inches 
tween  all  timbers,  studs,  and  pipes,  and  all  timbers  opposite  pipes,  studs  included, 
to  be  covered  with  tin,  and  all  spaces  in  partitions  opposite  pipes,  and  around  pipes 
where  they  pass  through  collar  ceilings,  to  be  lathed  with  sheet-iron  lath. 

Said  heaters  to  be  guarantied  to  heat  the  houses  in  the  coldest  weather  to  the  sat- 
isfaction of  the  commanding  ofllcer. 

Range, 

In  each  kitchen  to  be  an  F.  &  W.  Co.  wrought-steel  oven  range,  0  inches,  with  hot- 
water  back  set  up  complete,  and  having  a  Russia-iron  smoke-pipe  connected  with 
flue,  and  an  iron  nue-pipo  within  brick  flue,  leading  to  top  uf  cbimno^'.^  A  diaphraf^n 
to  bo  in  brick  flue,  24  inches  above  floor  of  servants*  room,  and  a  register  in  wall  for 
heating  this  room. 

BelU. 

To  bo  an  electric  bell  and  annunciator  in  each  house,  having  concealed  wires,  bat- 
teries and  bronze  buttons,  the  latter  located  at  front  and  rear  doors.  Said  bell  to  be 
located  in  kitchen.  Also  bronze  buttons  in  three  rooms  on  first  find  three  roomtifo 
second  floor. 
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In  eacL  house  to  be  a  speaking-tajiie,  leading  from  second-story  front  hall  to  kitchen. 
Said  tabes  to  be  concealed  and  to  have  month-pieces,  whistle.^,  and  bronze  shields. 

Wires  for  electric  lighting. 

Wires  for  electric  lighting  to  be  pat  into  the  honses  and  concealed,  Hud  to  ran  from 
cellar  np  to  each  gas  ontlet  marked  on  the  plans,  indnding  those  in  cellars.  Main 
feeders  to  be  No.  6,  and  laterals  No.  9. 

CondiUone. 

All  work  and  materials  to  be  the  best  quality,  tree  from  all  <lefectH,  and  to  be  pat 
into  the  baildiags  at  the  proper  time,  so  as  to  caase  nohartfnl  delayn,  aud  to  be  pro- 
tected from  all  dumuges  until  the  houses  are  completed;  and  the  entire  work  to  be 
completed  to  the  satisfaction  of  the  commanding  officer  and  in  accordance  with  the 
drawings  and  spec iticit ions  made  by  the  architect,  who  shall  decide  all  questions 
relating  to  their  meaning. 

3.— SPECIFICATIONS    FOR    ONK     IRON    FRAME    RAILWAY-TRACK    SCALE,    FAIRBANKS'S 

OR  EQUAL. 

• 

The  railway-track  scale  is  to  be  located  at  the  Watervliet  Arsenal,  West  Troy 
N.  Y.,  at  a  place  designated  on  the  map.  The  scale  is  to  have  a  capaciity  of  GO  tons ; 
the  platform  is  to  be  42  feet  long,  for  a  normal  gauge  (4  feet  8^  inches)  railway  track. 

Tho  contractor  is  to  make  the  necessary  excavations  for  the  pit,  and  is  to  furnish  all 
material  and  labor  nuceiisary  for  the  entire  completion  of  the  work.  The  only  mate- 
rial to  be  furnished  by  the  Ordnance  Department  is  building  stone  for  the  rabble 
masonry  of  the  pit,  but  all  special  stone  blocks  and  cut  stone  are  to  be  furnished  by 
the  contractor,  who  will  also  provide  a  suitable  opening  in  the  masonry  of  thti  pit  for 
drainage. 

All  masonry  to  be  laid  in  best  hydraulic-cement  mortar,  to  make  tho  pit  water- 
tight. 

A  railroad  track  connecting  with  the  Delaware  and  Hudson  Canal  Company  tracks 
will  be  laid  by  the  1st  of  May  very  near  the  locality  of  the  scale. 

Bidders  will  furnish  a  design  and  full  description  of  the  work  on  which  their  bid  is 
based. 

4. — SPECIFICATIONS  FOR  A  RAILROAD  TURN-TABLE  FOR  THE  WATER\n:.IET  ARSENAL, 

WEST  TROY,  N.  Y. 

The  tnrn* table  will  be  located  at  the  intersection  of  the  center  and  store-house 
sidings,  as  t^hown  on  tbe  map. 

It  is  to  have  a  diameter  of  55  feet.  The  track  will  be  of  normal  gauge  (4  feet  8^ 
inches).  The  turn-table  is  to  be  constructed  mainly  of  wrought-irou  or  steel.  It  is 
to  be  turned  by  baud-power,  and  two  men  must  be  capable  of  turning  the  table  with 
a  heavy  locomotive  on  it.  The  turn-table  must  be  strong  enough  to  carry  a  load  of 
60  tons. 

The  contractor  to  make  the  excavations  for  the  pit.  He  is  to  build  all  masonry, 
furnish  all  material,  and  erect  the  turn-table  in  place,  in  perfect  working  order.  A 
suitable  openiug  will  be  left  in  the  masonry  of  the  pit  for  drainage. 

The  Ordnance  Department  will  furnish  all  stone  necessary  for  rubble  masonry,  near 
the  locality  of  the  turn-table,  but  the  contractor  is  to  furnish  all  cut  stone,  the  large 
center  stone,  and  all  other  materials.  A  railroad  track,  connecting  with  t  lie  Dela- 
ware and  Hudson  Canal  Company's  tracks,  will  be  laid  by  May  1,  very  near  to  the  lo- 
cnlitv  of  the  turn-table. 

Bidders  will  furnish  a  design  and  full  description  of  the  turn-table  and  its  parts, 
pit,  etc.,  on  which  the  bid  is  based. 

Note. — ^The  plans  aud  detailed  drawings  r<)feiTed  to  in  the  foregoing  specifications 
can  be  seen  at  the  Watervliet  Arsenal,  a n(\  blue-print  copies  thereof  will  be  fdrnished 
to  the  contractor  for  his  guidance. 
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Appendix   2  3. 


MACHINE  TOOLS  FOR  AliMT  GUN  FACTORY. 

{ Advertisement.  ] 
PROPOSALS  FOR  MACHINE  TOOLS. 

Water VLiKT  Arsenal, 

WtBt  Troy,  N.  F.,  August  5,  1889. 

Sealed  proposalH,  in  triplicate,  will  be  received  at  this  arsenal  until  2.30  o'clock  p. 
m.  on  Tbarsday,  September  5,  1889,  for  machine  tools  required  fur  the  equipment  of 
an  army  gun  factoiy. 

The  Gfovernment  roHervos  the  right  to  reject  all  or  any  proposals  or  parts  thereof. 
Specifications  and  all  other  information  can  be  had  on  application  to 

Col.  J.  M.  Wiuttemorr, 
Ordnance  Departmentj  U,  S.  A.,  Commanding 


[Read  this  carofnlly  beforo  flllinfj;  out  yonr  proponal.] 

instructions  to  bidders. 

Watervliet  Arsenal, 
West  Troy,  N,  Y.,  Augwtt  5,  1889. 

1.  This  paper  is  published  under  the  newspaper  advertisement  dated  August  5, 18  "^9. 

2.  Proposals  must  be  made  in  triplicatey  and  this  form  must  bo  used.  It  is  further 
required  that  these  proposals  be  signed  with  tho»  full  name  and  place  of  business  of 
the  bidder  in  the  spaces  provided  on  the  following  blank  form. 

:i.  Alterations  by  erasures  or  interliueations  should  not  be  made,  but,  if  unavoid- 
able, suoh  change  must  be  explained  over  the  signature  of  the  bidder  or  new  blanks 
called  for,  time  permitting* 

4.  When  a  firm  is  the  bidder  the  member  thereof  who  signs  the  firui-namo  to  the 
proposal  must  state  in  addition  the  names  of  all  its  members. 

5.  Any  one  signing  the  proposals  as  the  agent  of  another  or  others  must  file  with 
it  lo^l  evidence  of  his  authority  to  do  so. 

6.  Proposals  must  be  made  in  triplicate  according  to  the  form  herewith.  Each  copy 
of  the  proposal  will  be  accompanied  by  a  guaranty  in  amount  not  less  than  onC'tentk 
of  the  aggregate  of  the  proposal. 

7.  The  bidder  must  furnish  satisfactory  evidence  of  his  ability  to  furnish  the  ma- 
terials and  perform  the  work  for  which  he  bids. 

8.  The  bidder  to  whom  a  contract  may  be  awarded  must  execute  the  same  in  quin- 
tuplicate  within  ten  days  after  rcceiviug  it,  and  also  execute  a  bond  iu  not  less  than 
one-tenth  the  aggregate  of  the  contract  on  each  copy  of  the  contract,  according  to  the 
form  and  in  the  sum  prescribed. 

9.  The  bonds  are  to  be  executed  by  the  contractor  as  principal  and  two  responsible 
persons  as  sureties,  under  seal.  Signatures  of  obligors  and  sureties  must  be  attested 
by  a  separate  witness  to  each  when  practicable.  Seals  to  signatures  on  contracts 
aud  bonds  must  be  of  an  adhesive  substance. 

10.  Each  of  the  sureties  mnst  make  and  subscribe  to  an  affidavit  of  justification  to 
the  full  amount  of  the  bond^  which  must  be  followed  by  the  certificate  of  a  judge  of 
a  United  States  court,  a  United  States  district  attoiney,  or  other  civil  officer  of  the 
United  States,  as  to  toe  snffioiency  of  the  individual  sureties. 

11.  A  finn  will  not  be  aooepted  as  surety  for  a  partner,  nor  a  partner  for  «» cn^vcV 
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nor  or  firm  of  whicli  be  is  a  member,  nor  an  officer  of  a  corporation  for  such  oorpo- 

ratioHv 

12.  In  ease  a  contractor  fails  to  perform  the  stipulations  of  bis  contract  in  the  miii- 
uer  and  time  spec ifiod,  the  United  States  may  proceed  against  him  or  his  sareties,  or 
both,  and  charge  any  additional  expense  incurred  by  the  United  States,  in  the  com- 
pletion of  the  work,  in  excess  of  the  contract  price,  to  tbe  contractor  or  his  Bnreties, 
or  both. 

13.  Envelopes  containing  proposaU  must  be  sealed  and  indorsed  ''  Proposals  for 
machine  tools  for  army  gun  factory,  etc.,"  to  secure  them  against  accidental  prema- 
ture opening. 

14.  The  United  States  reserves  the  right  to  reject  any  and  all  bids  or  parts  thereof. 

15.  As  it  is  intended  to  invite  the  widest  poAMil)le  competition  consistent  with  tbor 
ough  workmanship  and  correct  designs,  the  following  is  made  a  part  of  the  senerftl 
speciticatioiis  for  machine  tools  required  by  the  Onluance  Department  for  the  gun 
factory  at  Watervliet  Arsenal,  and  referred  to  under  news])ui)er  advertisement  dated 
August  5,  1889. 

If  any  reliable  manufacturer  or  bidder  can  show  to  the  satisfaction  of  the  Depsrtp 
ment  that  tlio  machines  ui>on  which  he  bids  are  equal  or  superior  to  Himilar  machiim 
covered  by  these  si>ecitication8,  though  differing  therefrom  in  particularti  which  iniy 
be  deemed  unessential  or  immaterial  as  regardH  fitness  for  the  performance  of  tlie 
particular  work  for  which  the  said  machines  are  intended,  his  bid  will  be  received 
and  duly  considered  in  making  the  awards. 


SPECIFICATIONS  FOR  MACHINE  TOOLS. 

The  following  Hp(M:i  Ileal  ions  comprise  a  series  of  machine  tools  required  for  the 
equipment  of  the  Army  gun  factory  at  the  Wat^^rvliet  Arsenal,  West  Troy,  N.  Y. 

The  machine  tools  are  divided  in  classes,  as  follows  : 

Olaas  A.  72-inch  lathe  for  turning  and  boriug  hoops. 

Class  B.  (UMiich  lathes  for  turning  and  boring  hoops. 

Class  C  48-inch  lathes  for  turning  and  boring  hoops. 

Class  D.  4*2-iuch  lathes  for  turning  and  boriug  hoops. 

Class  E.  Cylinder-boring  machines  for  boring  hoops. 

Class  F.  72-inch  vertical  turning  and  boriug  mill,  extra  heavy,  fir  hoops. 

Class  Fi.  (lO-inch  and  72-incli  vertical  turning  and  boring 4nills  for  hoops. 

Class  G.  :M>-inch  lathes. 

Class  II.  2()-inch  lathes. 

Class  1.  20-inch  lathes. 

Class  K.  24-inch  slotter. 

Class  L.  18  inch  slotter. 

Class  M.  2<)«  :{2,  38,  and  44  inch  planers. 

Class  N.  26  inch  shaping  machines. 

Class  O.  18-inch  shaping  nuuihines. 

Class  P.  Universal  radial  drilling  machine. 

Class  U.  Vertical  drills,  24,  '.JO.  ,30,  and  50  inch. 

Class  >S.  Horizontal  boring  and  drilling  machine. 

Class  T.  Horizontal  boring,  drilling,  and  milling  machine. 

Class  IT.  Automatic  gear-cutting  machine,  Hrainard's. 

Class  V.  Universal  milling  machint^,  heavy,  Podrick  &  Ayer's. 

Class  W.  Universal  grinding  machines,  Brown  &  Sharpe's. 

Class  X.  Tool-grinding  machine.  Sellers'. 

Class  Y.  EnuTy-wheel  grin<lcr. 

Class  Z.  Cutter  and  reamer  grinders.  Brown  &  Sharpens, 

Class  a.  Single-frame  steam-hammer. 

(Uass  b.  Steel  ])ressn re- blower,  Sturtevant's. 

Bids  will  he  considered  for  eaeli  class  separately.  Bidders  to  make  two  bids :  one  for 
themachint)  tools  delivered  f.  o.  b.,  Watervliet  Arsenal,  West  Troy,  N.  Y.,  and  tbeotlr'' 
bid  for  deliv<*ry  and  erection  in  i^lace,  ready  for  operation,  in  the  now  gun  factory >' 
the  said  arsenal.  No  belting  is  to  bo  fnrnished.  Bidders  will  furuish  complete  ixl 
exhanstive  deseript  ions  of  their  machinesj  accompanied  by  scale  drawings^  sbowinf 
clearly  ail  principal  dimensions,  and  bids  no^i  accompanied  by  such  drawing!  wll' 
not  be  considered.  If  desired,  snch  drawings  will  b(^  treated  as  coniideiitial  and  i** 
turned  to  the  bidder.  Photographs  may  accompany  such  drawings,  but  photograpki 
or  cuts  of  m.ichinos  only  cannot  be  considered  sulHoient  to  permit  the  merits  of  ibt 
tools  to  be  determined.  Exception  as  to  drawings  will  be  made  for  such  tools  aitf* 
designated  by  the  name  of  the  manufacturer  in  the  specifications. 

Bidders  will  state  time  of  delivery. 
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It  18  desired  that  the  maehine  tools  of  Class  "  t "  and  Class  '*  S  "  be  delivered  as 
soon  as  possible.  All  other  machine  tools  to.be  delivered  not  before  the  let  of  Janu- 
ar>%  1690,  nor  later  than  the  '.Ust  of  January,  1890. 

Bids  will  be  considered  ouly  for  machine  tools  manufactured  in  the  United  States. 

CLASS  A. 

SpeoiflcatianB  far  one  72'%noh  lathe  for  boring  and  turning  hoope. 

The  lathe  is  to  swing  72  inches  over  the  ways  and  not  less  than  48  inches  over  the 
carriage.    Distance  between  centers  to  be  8  feet. 

Driving-cone  to  have  five  steps  for  5- inch  belt,  ranging  approximately  from  15  to  27 
inches  diameter.  ^ 

Lathe  to  be  triple-geared,  giving  fifteen  changes  of  speed. 

No  pinion  to  have  I'^ss  than  22  teeth,  and  back  gear  to  be  double  and  ubont  of  the 
following  proportions: 

Cone-pinion,  24  teeth K  .   ^,     -.^x,  o«  ;««i,  r««.»      ^ 

Back.eear  piiiiOD,iiJ  teeth..  (  1 1  :„.i.  „;,„i.   j  i„„i,  «•„„„      ( 
Main  driving-geaV,  (it;  t<'ctlr.  JU-'nch  pitcb,4-inohface..  ) 

Pitch  of  gears  to  be  not  less  than  givm  in  this  flchednle. 

Back  gear  to  be  so  arranged  on  shaft  as  to  be  made  movable  by  screw  along  the 
shaft  and  clamped  in  position. 

Cone-shaft  to  be  geared  into  face-plate  about  as  follows: 

Face-plate  gear,  120  teeth,  l^-inch  pitch,  .^-inch  face. 

Face-plate  pinion  to  bo  of  steel,  20  teeth,  1^  inch  pitch,  5-iucli  face. 

All  pinions  of  lesH  than  'M)  teeth  must  be  made  of  Kound  steel  casting  or  forgin^;, 
all  other  gear  of  strong,  close-grained  cast-iron,  having  25  per  c«»nt.  of  cold-ltlast 
iron.    All  gearing  must  be  accurately  cut. 

Main  driving  epindleio  be  of  hard,  close-grained  r^ast-iron,  with  front-bearing  11  to 
12  inches  in  diameter  by  16  inches  long,  back  gearing  7  to  8  inches  diameter  by  12 
inches  long ;  mixture  to  contain  25  percent,  of  cold-blast  iron. 

Spindle  to  be  fitted  with  steel  bush  in  the  front  end  to  take  the  center,  and  with 
flange  to  bolt  to  face-plate.     Length  of  spindle  in  bearing  to  be  about  4feet  9  inches. 

Face-plate  to  be  furnished  with  8lot>s  for  clamping  work,  and  fit  ted  with  four  steel 
ohuckjaws,  set  up  by  string  screws  so  arrangeil  as  to  clamp  from  the  outside  or  the 
inside  of  hoops.  Chuck-jaws  must  be  finished  to  one  diameter  jn  place  and  hard- 
ened. Face-plate  gear  to  be  made  a  separate  casting  and  bolted  to  face-plate.  Spin- 
dle-bearings to  be  made  in  halves  and  capped  to  strong  flanges  on  the  ends,  and  to 
be  made  of  close-grained  hard  iron,  as  specified  for  spindle. 

Centers  to  be  made  of  st-eel,  hardened,  and  at  least  3^  inches  in  diameter,  with 
points  made  to  inclose  an  angle  of  60  degrees. 

Feeds.— AW  feeds  to  be  arranged  for  steel.  Feeds  to  be  positive,  driven  by  com- 
pound gearing,  and  ranging  from  -^j-inch  for  the  finest  to  about  }-inch  for  the  coars- 
est. Keversing-gecr  for  feed  to  be  placed  at  the  end  of  the  head-stock,  and  change- 
gears  for  screw-cutting  are  to  be  provided  to  cut  threads  varying  by  -J -inch  and  V?- 
iuch,  and  for  the  finest  pitches  of  ^-inch  and  i^^inch  and  coarsest  of  1  inch. 

Lead  screw  to  be  of  steel,  3-inches  in  diameter,  4^-inch  pitch,  and  splined  to  drive 
rack-feed  for  turning.  Lead-screw  nut  must  surround  tlie  screw  entirely,  and  be  op- 
erated by  a  cam,  and  not  less  than  10  inches  long. 

Feed-rackj  for  carriage  feed,  to  be  not  less  than  3-inch  face  and  l^inch  pitch.  To 
be  of  steel. 

Apron-gears  must  be  easily  accessible  for  oiling. 

Carriage  to  be  at  least  5|  feet  long,  and  fitted  to  ways  on  the  front  and  back  of 
bed,  and  al^o  bearing  on  the  inner  way  used  for  the  tail-stock  guide.  Fitted  with 
one  heavy  compound  rest. 

Compound  rest  to  have  base  not  less  than  20  inches  wide  by  30  inches  long.  To  be 
provided  with  powerful  cross^feed,  enabling  rest  to  feed  across  entire  width  of  face- 
plate.   Upper  slide  of  compound  rest  to  be  provided  with  hand  and  power  feed. 

JFing-reet  to  be  placed  on  front  wing  of  carriage  for  turning  work  the  full  swing  of 
lathe. 

Bed  to  be  not  less  than  5  feet  4  inches  in  width  over  the  top.  To  be  fitted  with 
three  large  ways,  two  for  the  carnage  and  the  third  one  to  goide  head  and  tail 
Btocks, 
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Bed  iiiuHt  be  ho  <?xt(*ndorl  to  tliu  trout  that  the  line  of  strain  when  tnruing  thefifl 
diameter  of  Hwing  will  fall  iiiKide  the  front  way  of  bed.  Croas-girts  to  be  box-giioK 
form  and  not  over  2ii  incheH  between  centers.  Depth  of  bed  to  be  not  leas  than  St 
IncheH. 

Tail  stock  to  have  bearing  ou  l>ed  not  less  than  38  inches  long  by  42  incfaes  wid& 
Tail-stock  top  to  be  arTange<l  with  convenient  set-over  and  held  down  by  fourstroig 
bolts,  and  in  addition  to  have  strong  pawl  dropping  into  ratchet  on  bed,  giving  % 
positive  resistance  to  thruHt.  Tuil-stock  spindle  to  be  of  steel  forging  ^  inches  di- 
ameter. Top  of  tail-stock  to  bo  capped  or  otherwise  arranged  that  tail-tipindle  ein 
be  removed  and  boring- bar  put  in  its  place.  Tail-stock  to  be  provided  wiUi  four 
rollers  arrangtul  to  lift  tail-stock  slightly  off  the  bed  and  enable  it-s  easy  and  jxpi 
moving  on  tlie  bed. 

Steady-rest. — To  hold  the  outer  ends  of  hoops  while  being  bored,  a  strong  steady-reit 
of  approved  design,  niUHt  be  provided.  Best  to  have  removable  top  and  fitted  with 
five  steel  jawH,  adjustable  by  screws  from  behind,  and  faced  with  brass  faoingsoi 
the  inuer  ends.  Section  of  jaws  to  be  not  less  than  5  by  *2i  inches.  Three  Jawito 
be  placed  in  lower  half  of  rest  and  two  in  npper  half.  Jaws  to  be  accurately  fiUai 
to  rest,  and  to  be  adjustable  for  diameters  irom  48  to  40  inches.  Inner  diameter tf 
rest  to  bo  bored  out  for  the  reception  of  reducing-rings.  Steady-rest  to  have  beeriq; 
on  bed  not  less  than  18  inches  long. 

The  material  and  workmannhip  mnst  l>e  first  class  throughout.  All  ceariug  mut 
be  aecurately  cut.  All  shafts  and  feed-screws  to  be  of  .steel,  and  all  bolts  of  steel 
or  refined  iron,  and  all  nuts  frequently  used  shall  be  case-hanlened. 

All  neeessary  eouuter-Hliafts,  pulleys,  wrenches,  and  other  appliances  to  complete 
lathe  ready  for  o]ienition  must  be  furnished. 

8i>eed  of  count'er-shaft  to  be  such  as  to  give  cutting  spee'ls  of  from  12  to  20  feet  per 
minute. 

Taiter  attavhment. — To  turn  the  taper  on  the  out^tide  of  hoops,  a  taper  attacbmeotef 
extra  strength  and  great  accuracy  must  l>e  provided.  This  attachment  mnst  gire 
tapers  up  to  1  inch  to  the  foot  in  the  diameter  of  the  piece  turned,  and  mast  be  ad- 
justable on  the  bed,  and  of  length  to  turn  n  continuous  taper  4  feet  long. 

CLASS  B. 

Speoxfications  for  three  (iO-i/icA  lathes  for  turning  and  boring  hoops. 

The  lathe  is  to  swing  GO  inches  over  the  ways  and  48  inches  over  the  carriage.  Obi 
lathe  is  to  take  15  feet,  one  12  feet,  and  one  lo  feet  between  centers. 

Driving  cone  to  liavt^  six  steps  for  4^-inch  belt,  diameter  of  smallest  step  to  be  net 
less  than  2*i  inches. 

Cone  to  bo  strongly  back-geared,  with  pinion  driving  into  gear  on  face-plate,  giviof 
12  changes  of  speed.  % 

Back  year  to  be  ap])roximat.ely  of  the  following  proportions: 

Cone-pinion,  2r>  teeth /  -  . ,  ^.|.  i     «.     .  -  ^ 

Hark  ioar,  8a  teeth ^i-inch  pitch,  S-mcbfitt 

Baek  gear  pinion,  20  teeth ?,  i„.i. -^:4.«i     ^  •     i  «.- 

Factvplalei'ear.lOO  teeth ii*^!„„i,  „,•«._«.  ki     l*^ 

Face-plat.- piniou,  17  teeth ]  '*"'"'=''  P'"**"'  ^'°«=''  **» 

Spindle  to  be  made  of  close-grained  bard  cast-iron,  containing  at  least  25  percent 
of  col(l-b1;ist  iron.  Front  bearing  from  9  to  10  inches  diameter  by  14  inches  lofl( 
back  bearing  1'roni  (3  to  7  inches  diameter  by  10  inches  long.  Spindle  to  be  drivfi 
into  t':ir.'r-])late  and  provided  with  steel  bush  for  center.  Length  of  spindle  in  bel^ 
ini^M  to  bi»  not  b'ss  than  4d  inehes. 

Spimlle-hiariiniH  to  bo  made  in  halves  and  capped.  To  have  heavy  flanges  on  the 
<MiiN.  and  inadt^  of  hard,  elose-grained  east-iron,  same  as  specified  for  spindle. 

F(ire-pl aft'  to  be  driven  on  and  bolted  to  the  spindle.  To  be  60  inches  diameter. 
To  have  slots  tor  clamping  work,  and  provided  with  four  adjustable  steel  javi  ef 
large  [)roportionH.  arranged  to  be  set  up  by  set-(9Crews  from  the  back.  Chnok-Jsvi^ 
to  be  arrangi'd  to  bf  uHcd  either  on  the  inner  or  outer  side  of  hoops.  They  are  toke 
turned  to  one  diameter  in  place  and  hardened.  Face-plate  gear  to  be  made  a  miftf 
rate  easting  and  bolted  to  face-plate. 

Centers  to  be  made  of  steel,  2}  inches  diameter,  hardened,  and  pointed  to  inclo* 
an  angle  of  60  degrees. 

Fe4id9  to  be  positive,  driven  by  compound-gearing  from  head-stock.  Feed-getf 
to  give  range  of  feed  from  ^  inch  for  the  tincHt  to  i  inch  for  the  coarsest. 

Change-gears  for  screw  cutting  must  bo  provided  for  changing  pitches  by  i^flO^  i 
inch,  and  for  cutting  screw  threads  ranging  from  iH)  to  i^  inch  for  the  finest  to  liM^ 
for  the  ooarsest. 
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Material  f&r  gearmg, — ^All  pinions  of  less  than  30  teeth  to  ho  made  of  sound  steel 
casting  or  foiling.  All  other  gears  to  he  of  close-grained  cast-iron  containing  25  per 
cent,  of  cold  hlast  iron.    All  gearing  throughout  to  be  accurately  cut. 

Lead'Screwa  to  he  of  steel  2{  inches  diameter  and  ^  inch  pitch ;  to  he  fitted  Vith 
lead-serew  nut,  operated  hy  cam,  and  not  less  than  9  inches  long. 

Feed-raek  for  carriage-feed  to  he  not  less  than  2^  inches  face  and  f -inch  pitch.  To 
he  of  steel. 

Apran'geara  and  bearings  for  same  must  he  easily  accessihle  for  oiling,  and  apron 
arranged  with  reversing  gear  for  the  carriage  feed. 

Carriage  to  he  5  feet  Mug,  and  fitted  to  ways  in  the  front  and  hack  of  bed,  and  hear- 
ing on  the  inner  way  used  for  the  tail-stock  guide.  Carriage  to  be  fitted  with  one 
heavy  compound  tool-rest. 

Conwound-re$t  to  have  base  not  less  than  15  inches  wide  by  20  inches  long.  To  be 
provided  with  power  cross-feed  for  heavy  work.  Power  feed  to  be  provid^  for  the 
upper  slide  of  rest. 

Wing-reei  to  be  placed  on  front  wing  of  carriage  for  turning  work  the  full  swing  of 
lathe. 

Bed  to  he  not  lees  than  48  inches  wide  and  fitted  with  three  ways,  two  for  the  car- 
riage and  one  to  guide  the  tail-stock.  Bed  must  be  well  extended  to  the  front  to  give 
support  tp  the  carriage,  so  that  the  line  of  strain,  when  turning  the  full  diameter  of 
swing,  will  fall  inside  the  firont;  way  of  bed.  Cross-girts  must  be  of  box-girder  form 
and  24  inches  between  centers.    Depth  of  bed  to  be  not  less  than  20  inches. 

Tail-aiock  to  have  a  bearing  on  the  bed  30  inches  long  by  about  32  inches  wide. 
Tail-stock  to  be  provided  with  convenient  set-over  and  held  down  by  four  strong 
holts.  In  addition,  tail-stock  base  is  to  be  provided  with  a  strong  pawl,  dropping 
into  ratchet  in  bed,  giving  a  positive  resistance  to  thrush  Tail-spiudle  to  be  of  steel, 
6^  inches  diameter.  Top  of  tail-stock  to  be  capped,  or  otherwise  arranged  so  that 
tail-spindle  can  be  removed  and  boring-bar  put  in  its  place.  Tai  1-stock  to  be  provided 
with  four  rollers,  arranged  to  lift  tail-stock  slightly  off  the  bed  and  enable  easy  and 
rapid  movement  along  the  bed. 

Steady-reat, — To  hold  the  outer  ends  of  hoops  while  being  bored,  a  strong  steady-rest, 
of  approved  design,  must  be  provided.  Rest  to  have  lemovable  top  and  to  be  fitted 
with  five  steel  jaws,  adjustable  by  screws,  and  faced  with  brass  facings  on  the  inner 
ends.    Section  of  Jaws  to  be  not  less  than  4i  by  2^  inches.    Three  jaws  are  to  be 

S laced  in  the  lower  half  and  two  in  the  upper  half  of  steady-rest,  and  accurately 
tted  in  their  pockets.  Steady-rest  bearing  on  bed  to  be  not  less  than  15  inches 
long,  and  opening  in  rest  to  take  in  40  inches,  and  to  he  bored  out  in  position  for 
the  reception  of  reducing-rings.  Jaws  to  be  adjnstablo  for  diameters  from  40  to  34 
inches. 

All  necessary  counter-shafts,  pulleys,  wrenches,  and  other  equiproenta  to  complete 
lathe  ready  for  running  must  be  furnished. 

Counter-shafts'  speed  to  be  arranged  for  a  cutting  speed  of  from  12  to  20  feet  per 
minute. 

The*material  and  workmanship  of  these  lathes  must  be  first  class  throughout.  All 
shafts  and  feed-screws  must  be  of  steel,  and  all  bolts  of  steel  or  refined  iron.  All  nuts 
frequently  used  must  be  case-hardened. 

Taper-attachment — To  turn  the  taper  on  the  outside  of  hoops  a  taper- attachment  of 
extra  strength  and  great  accuracy  must  be  provided.  This  attachment  must  give  a 
range  of  tapers  from  0  to  1  inch  to  the  foot  in  the  diameter  of  piece  turned,  and  must 
be  adtjnstahle  along  the  bed,  and  of  length  sufficient  to  turn  a  contiuuous  ta]>er  4  feet 
long. 

CLA8S  c. 
Speoifloatione  far  two  4S-inch  lathes  far  boring  and  turning  hoope. 

The  lathe  is  to  swing  48  inches  over  the  ways  and  36  inches  over  the  carriage,  and 
to  take  10  feet  between  centers. 

Driving-eane  to  have  six  steps  for  4^  inch  belt,  diameter  of  smallest  step  to  be  not 
less  than  8  inches. 

Cone  to  be  strongly  back-geared,  with  pinion  on  cone-shaft  driving  into  gear  on 
face-plate,  giving  12  changes  of  speed. 

Back  gear  to  be  about  of  the  following  proportions : 

Cone-pinion,  26  teeth,  f-inoh  pitch i  o  ,•««!.  a.  «-> 

Back-gear,  90  teeth,  f-inch  pitch >J-incnface. 

Back-gear  pinion,  20  teeth,  l-inch  pitch (  .  .  ^,   -  ^^ 

Cone-apnr  gear,  70  teeth,  l-inch  piuh....  p-^nc*^  race. 
Faee-plate gear,  100 teeth,  l-|inch  ])it<;h  ...  )r  :„«i,  a.*« 
Fftoe-^te  pinion,  17  teett,  If-inch  pitch.. .  I ^•*°<^^  ^*^- 
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Spindle — To  bo  of  forgtHl-Hteel,  contaiuiug  at  least  0.5  per  cent,  of  carbon,  vitk 
clean  BurfaccH  in  beariiigM.  Front  bearing  to  be  not  less  than  7  inches  diameter  by 
10  iiichos  long.  Back  bearing  4^  to  5  incues  diameter  by  8  inches  long.  Spiiidif  to 
driv'A  into  face-plate  nud  to  ue  provided  with  flange  to  bolt  to  same.  iJength  of 
spindle  iu  bearings  tt)  be  not  less  than  48  inches. 

Face  plate  to  bavo  46  inches  diameter,  to  be  provided  with  slots  for  clamping 
work,  and  tittiMl  witli  fonr  steel  chuck^aws,  set  up  bv  strong  screws,  so  arranged  u 
to  chuck  from  the  inside  or  outside  of  hoops.  Chuck-Jaws  must  be  finished  tooM 
diameter  in  place  and  hardened.  Face-plate  gear  to  be  made  a  separate  casting,  and 
bolted  to  face-plate. 

Spindle-bearinya  to  be  made  of  hard  composition  metal  containing  85  per  cent,  ta^ 
per  and  ir>  \ht  cent.  tin.  To  be  provided  with  strong  flanges  on  the  ends,  made  id 
halves  and  cap]>ed.    Bearings  must  be  carefully  scraped  to  fit  spindle. 

Centura  to  be  of  tool-steel,  3  inches  diameter,  hardeneil,  with  points  niade  to  incIoK 
an  angle  of  HO  degrees. 

Feeda  to  bo  .suitable  for  steel.  All  feeds  to  be  positive,  driven  by  componnd-9;etf- 
ing,  and  ranging  from  tS*  inch  for  the  finest  to  i  inch  for  the  coarsest.  Reveraioe- 
genr  for  the  feed  to  be  placed  in  the  end  of  head-stock,  and  change-^eara  for  scrv* 
cutting  to  be  provided  to  cut  screw-threads  varying  by  ^  and  Vo  incTi,  aud  for  finM 
pitcheH  of -^j  and  ^  inch  to  the  coarsest  of  1  inch. 

Material  for  gearing  all  driving-pinions  having  less  than  30  teeth  to  ha  made  of  foaai 
steel-castings  or  forgings,  and  all  other  gears  to  be  madeof  strong  closti-grained  art- 
iron  having  at  least  25  per  cent,  of  cold-blast  iron.  All  gearing  of  any  kind  tola 
accurately  cut. 

lAod-airew  to  be  of  steel,  3  inches  diameter,  i-iuch  pitch,  and  splined  to  drive  raet 
ftMMl  for  turning.  Lead-screw  nut  to  be  operated  by  cam,  and  to  be  not  less  thu  t 
inchcH  long. 

Fvvd-rark  for  carriage-feed  to  be  not  less  than  2^-1  nch  face  aud  f-iiich  pitch,  sodw 
be  made  of  htocl. 

Apron  gearR  and  bearings  for  same  must  be  easily  ac^cessible  for  oilinj^. 

Carriayfi  to  be  60  inches  long,  and  fltted  to  ways  on  the  front  anil  hack  of  bed,  u^ 
bearing  on  the  inner  way  used  for  the  tail-stock  guide.  Carriage  to  be  fitted  inik 
one  heavy  compound-rest. 

Compound-rest  to  have  base  not  less  than  15  inches  wide  by  22  inches  long.  To  be 
provided  with  powerful  cross-feed  designed  for  heavy  work.  ljp])er  hI  icie  of  componad- 
rcHt  to  be  provided  with  power-feed. 

H'ing-reat  to  be  placed  on  front  wing  of  carriage  for  turning  work  the  fall  swingif 
lathe. 

Bed  to  be  not  loss  than  42  inches  wide,  to  be  fltted  with  fonr  ways,  twofortbt 
carriage  and  two  for  the  head  aud  tail-stocks.  Bed  must  be  well  i/x tended  to  tbf 
front  to  bring  line  of  strain  inside  of  C4irriage-way.  Cross-girts  to  hv.  of  box-giidff 
foru),  24  inches  between  centers.     Depth  of  bed  to  be  not  less  than  iri  inches. 

Tail-Htock  to  have  bearing  on  bed  28  inches  long  by  28  inches  wide.  Topoftair 
stock  to  be  piovided  with  convenient  set-over,  and  held  down  by  fonr  strong  boiti 
and  in  addition  tail-stock  is  to  be  provided  with  a  strong  pawldroppiu^  into  ntcbel 
in  bed,  giving  a  positive  resistance  to  thrust. 

Tail-Hpindlu  to  be  of  forged-steel  f)^  inches  diameter. 

Top  of  tail-stock  to  be  capped  or  otherwise  arranged  so  that  tail-spindle  cttk 
removed  and  boring-bar  put  into  its  place. 

lail-Htoek  is  to  be  provided  with  suitable  mechanisni  for  moving  it  easily  skiV 
the  ways. 

Stvadif-rcst. — To  hold  the  outer  ends  of  the  hoops  while  being  bored,  a  strong,  stfa^T^ 
rest  of  approved  denign  must  be  provided.  Rent  to  hav<^  removable  top  aud  tf^ 
fitted  with  live  steel  jaws,  a<ljnHtable  by  screws,  and  faeeil  with  brasn  facings  oulb' 
inner  (mkIh.  Section  of  jawH  to  be  not  less  than  \ii  by  2  inches.  Three  jaws  tok 
placed  in  the  lower  half  of  rest  and  two  in  the  upper  half.  Jaws  to  be  accaridlr 
lit  ted  to  rest.  0|)ening  of  rest  to  be  bored  in  place  on  the  lathe  for  the  recepti0i>^ 
redneing-rings.  Opening  to  take  ;«>  inches  diameter  and  jaws  to  be  adjustable W 
dianietias  from  30  to  30  inches.  Steady -rest  to  have  a  bearing  on  bed  not  less  thiil^ 
iiielies  long. 

All  countershafts,  pnlleys,  ^\Tenche.s,  and  other  equipment  necessary  to  complll* 
iUv  lathe  re.'idy  for  operation  must  be  provided.  Speed  of  couuter-sliafts  to  bow*- 
able  lor  a  cutting  speed  of  from  12  to  20  feet  per  niinntc.  The  material  and  irtrt* 
nianslii]»  must  be  tirst-class  throughout.  All  shafts  and  feed-screws  nnist  be  madeB^ 
ste<'l,  and  all  bolts  of  st(^el  or  refined  iron.  All  nuts  frequently  used  to  becase-btt^ 
cn«-(l. 

T.iptr  attachment.— To  turn  the  taper  on  the  outside  of  hoops,  a  taper  attachnuoi^ 
extra  strength  and  great  accuracy  must  be  firovided.  Attachments  must  Bive  iap0* 
ra/j^nug  from  0  to  1  iuch  per  foot  length.  It  must  be  made  adjustable  len^hwia»« 
the  bod,  and  of  length  aui&ciQUl  to  lum  a  continuous  taper  4  feet  long. 
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CLASS  D. 

Specifications  for  two  4'2-inch  lathes  for  turning  and  boring  hoops. 

Lathe  to  swiii^  4*2  inches  over  the  ways  and  32  inches  over  carriage,  and  to  take 
10  feet  hetwoen  cunters. 

l)riving'(one  to  tiiiu  ou  spindle,  to  have  five  steps  4-iuch  belt;  smallest  step  to  be 
not  less  thau  8  inches  in  diameter. 

Cone  to  be  tri]>1e-geared  to  face-plate,  giving  15  changes  of  speed.  Gearing  to  be 
approximately  as  follows : 

Cone-pinion,  30  teeth,  f-inch  pitch >  oi_i««-K  f^n^ 

Back  gear,  i:?5  teeth,  f-inch  pitch >  ^t-mcn  laco. 

Back-pinion,  45  t«eth,  flinch  pitch (  q_:  ,,«-u  f-«„ 

Cone-spur,   90  teeth,   f-inch  pitch ?vJ-iucn  lace. 

Face-plate  gear,  90  teeth,  1-inch  pitch.  (.»,  .     «    « 
Face-plate  pinion,  15  teeth,  linch  pitch.  J'^i-^^^n  lace. 

Spindle  to  be  of  open-hearth  steel,  containing  not  less  than  one-half  ]ier  cent,  of 
carbon,  with  clean  surfaces  in  the  bearings.  Front  bearing  to  be  5^  inches  diameter 
by  not  less  thau  7  inches  long.  Back  bearing  3^  inches  diameter  by  6  inches  long. 
Spindle  to  be  forced  on  the  face-plate  and  securely  keyed.  Length  of  spindle  in 
bearings  to  be  not  less  than  42  inches. 

Face-plate  to  have  diameter  of  4*2  inches,  to  be  provided  with  slots  for  clamping 
work  and  titted  with  four  steel  chuck-jaws,  set  up  by  strong  screws,  and  so  arranged 
as  to  chuck  from  the  inside  or  outside  of  hoops. 

Chuck-laws  lAust  be  fiuished  to  one  diameter  in  place,  and  hardened.  Face-plate 
gear  t^  be  made  a  separato  casting  and  bolted  to  face-plate. 

Spindle  bearings  to  be  made  of  hard  composition  metal  containing  85  per  cent,  copper 
ancfl5  percent^  tin.  To  be  provided  with  strong  flanges  on  the  ends.  Bearings 
must  be  carefully  scraped  to  fit  spindle. 

Centers  to  be  of  tool-steel  *2f  inches  diameter,  hardened,  with  points  made  to  inclose 
an  angle  of  60  degrees. 

Feeds  to  be  arranged  for  steel,  to  be  positive,  driven  by  compound  gearing,  and 
ranging  from  ^(j  inch  for  the  finest  to  f  inch  for  the  coarsest.  Beversing-gear  for  feed 
to  be  placed  iu  the  end  of  head-stock,  and  change-gears  for  screw  cutting  to  be  pro- 
vided to  cut  screw-threads  varying  by  f  and  iV  inch,  and  for  finest  pitches  of  Vir  and 
1*5^  inch  to  the  coarsest  of  1  inch. 

Material  for  gearing  all  driving-pinions  of  less  than  30  teeth  must  be  made  of  sound 
steel  castings  or  forgings,  and  all  other  gears  must  be  made  of  strong  close-grained 
cast-iron  containing  *25  por  cent,  of  cold-blast  iron. 

AU  gearing  of  whatever  kind  must  be  accurately  cut. 

Lead  ncrexo  to  be  ot  steel 2|  inches  in  diameter,  ^-inch  pitch.  Lead-screw  nut  to  be 
operated  by  cam  and  to  have  length  of  not  less  than  8  inches. 

Feed-rack  for  carriage-feed  to  be  not  less  than  2f-inch  face  and  f-inch  pitch,  and  to 
be  of  steel. 

Apron-gears  and  b(  arings  for  same  must  be  easily  accessible  for  oiling. 

Carriage  to  be  not  less  than  50  inches  long,  and  fitted  to  ways  on  front  and  on  back 
of  bed,  and  bear  on  the  inner  way  used  for  the  tail-stock  guide.  Carriage  to  be  fit- 
ted with  one  heavy  compound  rest. 

Compound  rest  to  have  base  not  less  than  10  inches  wide  by  18  inches  long.  To  be 
provided  with  iiowerful  cross.feed,  designed  for  heavy  work. 

Wing  rest  to  be  placed  on  front  wing  of  carriage  for  turning  work  the  full  swing  of 
lathe. 

Bed  to  be  not  less  than  33  inches  in  width.  To  be  fitted  with  four  ways,  two  for  the 
carriage  and  two  for  the  head  and  tail  stocks.  Bed  must  be  well  extended  to  the 
flront  to  bring  line  of  strain  inside  the  outer  carriage-way.  Cross-girts  to  be  of  box- 
girder  form  and  to  be  not  over  24  inches  between  centers.  Depth  of  bed  to  be  not  less 
than  in  inchfus;  it  possible,  greater. 

Tail-stock  to  liuve  bearing  on  bed  not  less  than  24  inches  long  by  22  inches  wide. 
Tail-stock  tops  to  be  provided  with  set-oyer,  and  held  down  by  four'strong  bolts.  In 
addition,  tail-stock  to  have  strong  pawl  dropping  into  ratchet  in  bed,  giving  a  posi- 
tive resistance  to  thrust.  Tail-stock  spindle  to  be  of  steel  forging,  4|  inches  m  diam- 
eter. Top  of  tail-stock  to  be  capped  or  otherwise  arranged  so  that  tail-spindle  can  be 
removed  and  boring-bar  put  into  its  place. 

Steady-rest. — To  hold  the  outer  ends  of  hoops  while  being  bored,  a  strong  steady-rest 
of  a])proved  desigu  must  be  provided.  Best  to  have  removable  top  and  fitted  with 
four  steel  jaws  adjustable  by  screws,  and  faced  with  brass  facings  on  the  inner  ends. 
Section  of  jaws  to  be  not  less  than  3^  by  If  inches.  Two  jaws  to  be  placed  in  lower 
and  two  in  upper  half  of  rest.  Steady-rest  to  have  bearing  on  bed  not  less  than  10 
inches  long  and  opening  to  take  27  inches.  Opening  to  be  bored  out  in  place  for  th(^ 
reception  of  re4^$ing- rings.    Jaws  %q  take  in  diameters  frqm  3%  V^  ^\s>,^\V%^> 
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AH  neoes8ary  counier'ShaftSf  pulleys,  wrenches,  and  other  appliances  to  make  the 
lathe  complete  and  ready  tor  operation  must  be  provided.  Spceiil  of  count^^r-shaft  to 
be  suitable  I'or  8teel. 

The  material  and  workmanship  must  be  first  class  throughout.  All  shafts  and  feed- 
screws must  be  of  steel,  and  all  bolts  of  steel  or  refined  iron.  All  nuts  frequently 
used  are  to  be  (-am'-hardened. 

Taper  attaohmenL — To  turn  the  taper  on  the  outside  of  hoops,  a  t:iper  attachment 
of  extra  strength  and  great  accuracy  muiit  be  provided.  Attaclnuont  must  give  range 
of  tapers  from  Oto  1  inch  t-o  the  foot,  aud  must  be  ad^pistable  leugthwise  oa  the  bed 
and  of  sufflcisnt  leugth  to  turn  a  continuous  taper  of  4  feet  leugth. 

CLASS  E. 

Specifications  for  two  cylinder  boring  machines. 

This  machine  will  be  used  for  boring  hoops  ranging  in  diameter  from  llf  inches  to 
22i  inches,  and  in  length  from  19^  to  35  inches.  Largest  outside  diam<>ter  of  hoop 
30|  inches. 

Slachirie  to  consist  of  bed  upon  which  are  mounted  the  driving-head  and  carriage. 
Distance  from  center  of  boring  bar  t-o  top  of  carriage  to  be  20  inches. 

Driving-gear, — Bar  to  be  driven  by  tangent  gearing,  transmitting  motion  from  4- 
st<ep  cone,  for  4-inch  belt,  ranging  from  18  to  22  inches  diameter.  Worm-wheel  to  be 
approximately  30  inches  pitch  diamet'Cr,  and  cone  geared  to  liar  in  ratio  of  not  'ess 
than  30  to  1.    End- thrust  of  worm  to  be  taken  up  by  anti-friction  wiishers. 

Head-stock  to  bo  bolted  to  end  of  bed,  to  be  about  28  inches  long,  and  carry  on  its 
outer  end  the  worm-gear  casing.  Head-stock  to  be  fitted  with  sleeve  driving  the  bar 
from  the  worm-gear.  Bearing  for  sleeve  to  be  capped.  Sleove  to  run  in  composition 
bearingMof  1M>  parts  copper  and  10  parts  tin,  to  be  in  halves  and  at  least  10  inches 
long.  Worm,  worm-wheel,  anti-friction  washes,  aud  driving-sleeve  to  be  made  of 
strong  close-grainetl  iron  containing  25  per  cent,  of  cold-blast  iron. 

Boring-bar  to  be  of  open-hearth  st<;el,  containing  \  per  cent,  carbon.  To  be  7f 
inches  diameter,  and  provided  with  two  splines  on  opposite  sides  for  driving-bar,  { 
inch  wide,  \  inch  deep.  Driving-feathers  to  be  firmly  fastened  in  the  sleeve  which 
drives  bar,  aud  to  be  not  less  thun  H  inches  long. 

Back-head  to  be  of  same  length  as  head-stock  (2ti  inches),  and  bolted  to  bed  at  the 
opposite  end  from  driving-head,  leaving  a  clear  space  of  48  inches  Imtweeii  tlie  hea<1i. 
To  be  provided  with  a  (^ast-irou  sleeve  flanged  at  each  end,  made  of  close-grained 
iron,  and  feathered  to  bar  to  revolve  with  it.  Sleeve  to  run  in  composition  bearing 
eouiposed  of  90  parts  copper  and  10  part«  tin ;  bearings  to  be  in  halves  and  at  least  10 
inches  long.  Back-head  to  be  capped,  aud  to  be  in  absolute  alignment  with  driving- 
head. 

Feed-bar  to  be  fed  by  rack  and  pinion,  both  of  steel,  finch  pitch,  3-inoli  face.  Pin- 
ion to  have  not  less  than  15  teeth.  Feed-rack  to  be  attached  to  outer  end  of  bar,  and 
well  provided  with  anti-friction  washers  to  take  up  thrust. 

Four  changes  of  feed  provided  for,  ranging  fn)m  -/j  inch  to  ^  inch,  and  reversible 
in  either  direction.  Bar  to  feed  40  inches  at  one  setting,  aud  feed- rack  to  be  ar- 
ranged to  allow  bar  being  drawn  by  hand  across  the  opening  between  the  two  heads. 
Feeil-mechanism  and  guide  for  feed-rack  to  be  attached  to  back- head. 

Carriage  to  be  3()  inches  long,  movable  on  the  bed,  and  provid<>d  withl^dts  for  bolt- 
ing to  lu»d.     Upper  surface  to  be  well  provided  with  slots  to  receive  two  steady-resU. 

Steady-n-sts  to  bf?  two  in  numl)er,  with  removable  top.  Lower  half  to  bo  arrauged 
to  l>olt  to  carriage,  and  provided  with  two  adjustable  bearings  for  holding  hoops  rang- 
ing from  31  inches  to  13  inches  diameter.  ISteady-rest  top  to  clump  hoops  and  have 
bearing  on  hoops  in  at  least  two  places. 

Bed  to  be  approximately  D  feet  long  by  3  feet  wide  and  not  less  than  10  inches  deep, 
with  top  provided  with  T-slots  for  holding  carriage.  Sides  of  bed  to  be  Joined  by 
douVile- webbed  girders  about  24  inches  between  oent'Ors.  Top  and  bottom  flanges  to 
be  not  less  than  0  inches  wide,  and  metal  in  sides  1^  inches  thick. 

Boring  heads. — Boring-heada,  to  clamp  t  >  bar  and  t-o  be  provided  with  driving- 
fentiiers  and  fitteil  with  four  adjustable  tools  each,  must  be  provided  to  bore  out  or 
enlarge  the  following  rough  diameters,  viz:  llf.  11|,  12^,  12|,  13^.  13|,  14,  14^,  14|, 
LH,  ir>i,  16|,  m.  17i,  17|,  I7f,  lei,  19,  19|,  20f,  21i,  2l^  22t 

Hubn  of  boring-heads  to  be  not  less  than  10  inches  loug. 

JVorkmanHhip  and  material  to  be  first  class  throughout.  All  shafts  not  otherwise 
specified  to  be  of  good  machinery  steel,  all  bolts  to  bo  of  steel  or  refined  iron,  and  sll 
nuts  frequently  used  to  bo  case-hardened. 

Counter  shafts,  pulleys,  hangers,  wrenches,  and  all  other  appliances  to  oomplets 
machine  ready  for  operation  to  be  fnrnished  with  machine.  Accuracy  of  mftch too 
must  be  guarantied. 
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CLASS  F. 

Speeifioatians  for  one  72-inoA  vertical  boring  mill  {extra  heavy),  for  boring  and  tumiyjg 
koope  42  inohee  deep,  to  turn  73  inohee  diameter  and  48  inches  high  under  tool-holdere. 

This  machine  to  consist  of  bed  not  less  than  20  inches  deep,  with  table  supported 
on  circular  bearing  near  outer  circumference.  Table  to  be  driven  on  and  bolted  to  a 
louti^  spindle  witb  split  conical  sleeve  at  upper  end  and  step-bearing  at  lower  end. 

Uoueinge  to  be  of  box  form,  with  heavy  front  post  at  least  8  inches  on  the  face. 
Housings  to  be  bolted  to  bed  by  six  bolts  If  inches  diameter,  and  to  reacU  down  the 
full  depth  of  bed.  Top  of  housings  to  be  joined  by  a  top  brace  at  least  '22  inches 
deep. 

Cross  rail  to  be  of  box  form,  with  arched  back,  completely  closed.  Depth  of  hous- 
ing on  face  to  be  not  less  than  33  inches.  Depth  from  face  to  back  in  center  to  be 
not  less  than  18  inches. 

Cross-rail  to  be  fitted  to  front  of  housings  and  accurately  scraped  to  give  full  and 
perfect  bearing  on  housing-faces. 

Boring-heads. — Two  boring-heads,  each  fitted  with  independent  cross-feed  screw,  to 
be  accurately  fitted  to  cross-rail.  Each  head  to  consist  of  saddle  26  inches  wide. 
Swing  arranged  for  set  over  for  turning  tapers.  Set-over  to  be  operated  and  con- 
trolled by  worm  gearing  on  the  upper  circular  arc  of  saddle.  Length  of  swing  to  be 
not  less  than  48  inches  and  to  have  capped  bearing  at  upper  and  lower  ends  for  boring- 
bar. 

Boring-bars  to  be  of  open-hearth  steel,  containing  i  per  cent,  of  carbon,  to  be  octa- 
gon in  section ;  section  to  be  equal  to  area  of  S^-iuch  circle.  Lower  ends  of  bars  to 
be  fitted  with  removable  tool-holders  of  forged  steel,  so  arranged  that  tools  can  be 
set  in  vertical  or  horizontal  position  on  either  side  of  bar.  Vertical  travel  of  bars  to 
be  45  inches. 

Feeds. — Each  head  to  be  )irovided  with  cross-feed  for  saddle  and  vertical  feed  for 
bar.     Feeds  to  Im)  reversible  and  independent  for  each  head. 

Right-hand  head  to  be  fitted  with  opening-nut  on  feed-screw,  and  provided  with 
rack  pinion  for  rapid  movement  on  the  cross-rail. 

Feed  to  be  driven  by  friction-disk  and  quickly  a<1justable  to  any  degree  from  -^ 
inch  to  i  inch. 

Counterweight.— BaiH  to  be  counterbalanced  by  one  weight  common  to  both  bars. 
Chain  and  sheaves  for  counterweight  to  be  arranged  to  always  pull  in  a  direct  par- 
allel to  the  axis  of  bar. 

Table  to  have  diameter  of  70  inches,  and  to  be  not  less  than  5  inches  deep  on  outer 
rim. 

To  be  provided  with  T-slots  for  holding  work,  and,  in  addition,  to  have  four  steel 
chuck-Jaws,  adjustable  to  any  diameter,  and  arranged  for  insldo  or  outside  chucking, 
and  to.be  readily  removable,  leaving  the  table  clear  for  other  work. 

Spivdle  to  be  11  inches  diameter  at  upper  end,  with  upper  bearing  not  less  than  11 
by  16  inches  long,  fitted  in  split  conical  bush  for  taking  up  wear.  Lower  spindle- 
bearing  to  be  not  less  than  6  inches  diameter  by  10  inches  long.  Length  of  spintlle 
under  table  to  be  not  less  than  r>0  inches.  Spindle  and  bushes  to  be  ma<l»  of  si  rong, 
close-grained  cast-iron,  containing  25  per  cent,  of  cold-blast  iron.  Lower  spinel le- 
step  to  be  provided  with  wedge  for  raising  table  olf  the  outer  bearing. 

/>ririiijf-^ear  table  is  to  be  driven  by  cone-pniloy  placed  in  the  left-hand  side  of  bed  and 
transmitting  motion  to  table  by  means  of  horizontal  shaft,  bevel-gears,  vertical  shaft, 
and  circular  gear  and  pinion  under  table. 

Table  rack-gear  to  have  about  120  teeth  and  not  less  than  If  iuchos)  pitch  and  6 
inches  face.  To  be  accurately  cut  from  the  solid.  Gear  to  be  bolted  to  the  bottom  of 
table. 

Driving-finUm  to  be  of  forged  steel  and  to  have  not  less  than  20  teeth.  If  inches 
pitch,  and  6  inches  face. 

Driving-cone  to  have  six  steps  for  4-inch  belt,  ranging  about  from  12  to  26  inches 
diameter. 

Cone  to  be  back-geared  approximately  as  follows: 

Cone-pinion,  25  teeth \  .p 

Back-gear,  100  teeth J  *  '^• 

Back-gearpinion,  20  teeth.  (  -■  p 
Cone-spur,  80  teeth )  ^  *^* 

Bevel-gears  to  have  about  25  and  35  teeth,  respectively,  and  not  less  than  If  inches 
pitch  and  5  inches  face,  giving  12  changes  of  speed. 

Ratio  of  cone  to  table  to  be  about  130  revolutions  of  cone  to  1  revolution  of  table. 

Material. — Driving-shafts  to  be  of  open-hearth  steel  containing  \  per  cent,  of  car- 
bon. Shafts  to  run]nbronzebushescontainingiK)percent.  of  copper  and  10  per  cent, 
tin.  All  othf  r  shafts  and  all  feed-screws  to  be  of  good  machinery  steel.  All  bolts  to 
be  of  refined  iron,  and  all  nats  f^quently  used  to  be  ci^e-bardenod. 
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Gearing. — ^All  the  geariDii:  to  be  made  of  stionp;  close-grained  iron  oontainine  Mt 
less  than  25  per  cent. of  cold-blast  iron,  unless  otherwise  specified.  All  pinioDSiiiT- 
ins  less  than  30  teeth  to  be  of  stee]. 

tVorkmantihip  and  material  to  be  first  class  throughout. 

All  working  parts  to  be  accurately  fitted  and  all  bearing  surfaces  to  be  aconratdf 
scraped  to  perfect  bearings. 

All  cottnttr-MhaftSf  bangfrs,  pulleys,  wrenches,  and  other  appliances  to  oomplets 
machine  ready  for  operation  are  to  be  furnished  with  mill.  Foundation  plans  to  bi 
furnished. 

CULBS  Fi. 

Specifications  for  six  QO-inch  and  one  7il4nch  vertical  boring  mills. — General  descriptisii^ 

Ma'ihino  to  consist  of  bed  not  less  than  20  inches  deep,  with  table  supported  on 
circular  bearing  near  outer  circumference.  Table  to  lx>  clriven  on,  and  bolted  tolong 
spindle  with  split  conical  sleeve  at  upper  end  and  Ktep-beariug  at  lower  end. 

UoHsing«  to  bo  of  box  (double-web)  form,  bolted  to  side  <if  bed  by  four  heavy  bolti, 
and  reaching  down  the  full  depth  of  bed.  Top  of  housings  to  be  joined  by  a  top  bracf 
at  least  22  inches  deep. 

Cross-rail  to  be  fitted  to  front  of  housingH,  and  accurately  scraped  to  give  full  ind 
perfect  bearing  on  face  of  liouHings.    Depth  of  cross-rail  to  be  not  less  than  21  inehei. 

Boring-heads. — Two  boring  heads,  each  fitted  with  independent  cross- feed  screw,  to 
be  accurately  fitted  to  cross-rail.  Each  bead  to  conKisfc  of  a  saddle  24  inches  widi^ 
swing  arranged  for  set-over  for  turning  and  boring  tapers.  Set-over  to  be  operstcd 
and  controlled  by  worm-gearing  on  the  upper  circular  arc  of  saddle.  Length  of  swinfc 
to  be  not  less  than  40  inches  and  to  have  capped  bearing  at  upper  and  lower  ends  fur 
boring-bar. 

Boring-bar  to  be  of  open-hearth  steel  containing  at  least  ■}  per  cent,  of  carbon,  and 
equal  in  section  to  G^  inches  diameter.  Lower  end  of  bar  to  be  fitted  with  rem(»vablfl 
t'Hd-holdcr,  so  arrangeil  that  tool  caTi  be  set  in  vertical  or  horizontal  po^iition  on  either 
side  of  bar.    Vertical  travel  of  bars  to  be  \Hi  incbes. 

Feed. — Kach  bead  to  be  provided  with  crosH-fei'd  for  saddle  and  vertical  feed  for 
bar.  Feeds  to  be  reversible  and  independent  for  each  head.  Kight-hand  head  to  be 
fitted  with  opening  nut  on  iVod-Hcrow,  and  provided  wi  tli  rack-pinion  for  rapid  uof«- 
nient  on  tliH  <:ro8S-rail.  Fred  to  be  driven  by  friction-disc,  quickly  ac^justable  to  any 
degree  from  J-a  inch  to  i  inch. 

Countrr-irtiffht. — Bars  to  be  counter-weighted  by  one  counter- weight  common  tt 
both  bars.  Chain  and  sheaves  for  counter-weight  to  be  so  arranged  as  to  always  poll 
in  a  direction  parallel  to  the  axis  of  bar. 

Dnring-gvar  to  consiNt  of  driving-cone  strongly  back-geared,  anddriviug  intoastMt 
spur-piniou  on  v<M-tical  shaft  under  table.  8aid  ^t(Md  pinion  to  engage  with  an  A^ 
curatelv  cut  cin.-iiiar  ra<;k  bolted  to  the  lower  side  ol*  table. 

Material  of  driving-Pear. — All  driving-pinions  of  less  than  30  teeth  are  to  be  made 
of  Kteel  forging  or  (*asting,  and  all  larger  gears  to  be  of  strong,  close  iron,  contaiDiBff 
at  least  2')  per  eent.  of  cold-blast  iron. 

Table-spindle  and  hearings  to  be  made  of  same  material  as  specified  for  the  larger 
gears. 

Driving- tf hafts. — All  the  driving-shafts  transmitting  motion  from  the  driving-eoae 
to  the  tahle-rack  are  to  be  made  of  o|)eu-heartli  steel  eontaining  at  least  |  per  cent* 
carbon,  and  bearings  ihr  these  Hbafts,  as  well  as  for  all  other  shafts  running  at  bigk 
speed,  are  to  be  provided  with  brass  bushings,  said  bushings  to  be  of  hard  broDMb 
containing  K")  ]mt  cent.  ot'<"opper  and  15  per  cent,  of  tin. 

(.'rc;««-rai/ to  be  raised  and  lowered  by  reversible  elevating-gear,  conveniently  i^O* 
ated  from  the  side  ot 'mill. 

Lower  spindtenti'p  io  be  jirovided  witli  wedge  for  raising  the  tablo  of  the  ciroobr 
bearing  when  boring  holes  of  small  diameter. 

Mattrial  and  norlmavship  to  b<^  tirst-elass  througliout.  All  shafts  and  feed-aen*< 
not  otherwise  specified  an^  to  be  made  of  steel,  and  all  bolts  to  bo  of  steel  oriefilMd 
iron.     All  nuJs  tre«iiicntly  used  to  Im^  caso-liardened. 

All  eonnier-shafis,  hangers,  pulleys,  wrenches,  and  other  appliances  to  com|M 
nKi(;hine  ready  for  operation  are  to  be  furnished  with  mills.  Mills  tO  be  erected tf 
maudl'acturer  on  foundations  ]>repared  by  the  Ordnance  Department. 

GO-ineh  vertical  boring-mill. 

To  have  :i  elear  swing  of  01  inches,  and  take  work  under  the  tool  42  inches  blgk 
l/riring-confi  to  have  live  stops  for  4  inch  belt,  ranging  from  8  incbes  to  20  ineb* 
diameter.    Cone  to  be  strongly  back-geared,  approxiumtely  in  following  proportiofli: 
Cone-pinion,  30  teeth,  }-inch  pit<'h.       *  ♦     r^ 

{iack-gear  spur,  7."»  teeth,  J-inch  pitch. 
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Back-gear  pinion,  16  teeth,  1-inch  pitch. 

Cone-Bpnr,  G4  teeth,  1-inch  pitch. 

Table-rack  pinion  (steel),  1(5  teeth,  If-lnoh  pitch...  ?k  .„_»,  /.__. 

Table-rack,  102  teeth,  If-iuch  pitch ^&-mcn  laoe. 

Giving  ten  changes  of  speed. 

Table  to  have  diameter  of  (30  inches,  and  to  bo  4^  inches  deep  on  outer  rim.  To  be 
provided  with  T'Slots  for  holdius  work,  and  in  addition  to  have  foar  st^el  cbiick- 
jaws,  adjustable  t-o  any  diameter  by  screws,  and  arranged  ior  inside  or  on tHidecb lick- 
ing, and  to'beTreadily  removable,  leaving  the  table  clear  for  other  work. 

Tuble-Bpindle  to  be  driyen  into  and  bolted  by  Aange  to  lower  side  of  table.  Up]»cr 
bearing  to  be  11  inches  diameter,  10  inches  long.  Length  of  spindle  under  tabic,  .OO 
inches. 

Hon8ing8  to  be  7|  inches  on  the  face  and  have  bearing  on  the  bed  50  inches  long. 
CroBS-rail  to  bo  21  inches  devp  and  fitted  with  two  boring-heads.    Boring-bars  (oc- 
tagonal form  preferred)  to  have  a  vertical  travel  of  36  inches. 
For  feeds  and  all  other  details,  see  general  description. 

72'%ndk  vertical  boring-mill. 

To  have  a  clear  swing  of  73  inches  and  take  work  42  inches  high  under  tools.  Driv- 
ing-cone to  have  six  steps  for  4-inch  belt,  smallest  sti^p  not  loss  than  8  inches  diam- 
e*t^r.  Cone  to  be  strongly  back-geared,  giving  12  changes  of  speed.  Back-gear  to  be 
about  as  follows : 

Cone-pinion,  30  teeth,  |-inch  pitch. 
Back-gear  spnr,  90  teeth,  |-inch  pitch. 
Back-gear  pinion,  17  teeth,  1-incn  pitch. 
Cone-spnr,  75  teeth,  1-iuch  pitch. 

Rack-pinion  (steel),  17  teeth,  l{-inch  pitch,  5-inch  face. 
Table-rack,  100  teeth,  l|-inch  pitch,  5-inc{i  face. 
Table  to  have  diameter  of  70  inches  and  to  be  4^  inches  deep  on  outer  rim.    To  \ye 
provided  with  T-slots  for  holding  work,  and  in  addition  to  have  four  steel  chuck- 
jaws,  operated  by  screws,  and  adjustable  to  any  diameter  and  arranged  for  inside  or 
outride  chucking,  and  to  be  readily  removable,  leaving  the  table  clear  for  other  work. 
Table-epindle  to  be  driven  into  and  bolted  by  flange  to  lower  side  of  table.    Upper 
bearing  to  be  1 1  inches  diameter  by  16  inches  long.    Liower  step  bearing  to  be  6  inches 
diamet-er  and  10  inches  long.    Length  of  spindle  under  table,  50  inches. 
Housings  to  be  7^  inches  on  the  face,  and  have  bearing  on  the  bed  50  inches  long. 
CroBB-rail  to  be  21  inches  deep,  and  titled  with  two   ooring-heads.    Boring  bars 
(octagonal  form  preferred)  with  vertical  travel  of  *^  inches. 
For  feeds  and  all  other  details,  see  general  description. 

cuiss  G. 

Spedfloaiions  for  four  36-tnc^  laihee. 

Lathe  to  swing  36  inches  over  the  ways  and  27  inches  over  carriage,  aiid  to  take  10 
feet  between  centers. 

Driving-oone  to  have  five  steps  for  4-inch  belt,  smallest  step  not  less  than  8  inches 
diameter.  Cone  to  run  on  spindle  and  gearbd  by  back-gear  to  spindle  and  by  triple- 
gear  to  face  plate.    Gearipg  to  be  approximately  as  follows : 

Cone-pinion,  24  teeth,  J-iuoh  pitch ?«,  .     ,  ^ 

Back-gear,  88  teeth,  ^inch  pitch >-{i-incn  lace. 

Back-gear  pInioi^22  teeth  1-inch  pitch }  aj^nch  face. 

Cone  spnr-gear,  66  teeth,  l-mch  pitch \   ^ 

Face-plate  pinion,  14  teeth,  1-inch  pitch  ....  J«i  .-^^i,  x.,„_ 
Face-plate  gear,  70  teeth,  1-inch  pitch j;  .J^-incu  tace. 

Givinff  15  changes  of  speed. 

Spindle  to  be  made  of  open-hearth  steel  containing  not  less  than  \  per  cent,  of  car- 
bon. Front  bearing  to  be  not  less  than  5  inches  diameter  by  7  inches  long.  Back 
gearing  to  be  not  less  than  3  inches  diameter  by  6  inches  long.  Length  of  spindle  in 
bearings  to  be  not  less  than  42  inches. 

8pinaM>earing8  to  be  made  of  hard  bronze  containing  85  per  cent,  of  copper  and  15 
per  cent,  of  tin.  Bearings  to  have  heavy  flanges  at  the  ends,  and  to  be  carefully 
•craped  to  a  true  bearing  on  spindle. 

Fuce-plate  to  be  36  inches  in  diamet'Or,  provided  with  slots  for  clamping  work,  and 
"to  bo  forced  on  spind.e  and  tirinly  keyed.  Face-plate  gear  to  be  a  separate  casting 
and  bolted  to  face-plate. 
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Centers  to  bo  of  good  tool-steel,  ^2^  iiiches  diameter,  burdened  and  pointed  to  inchiB 
an  un|]^Io  of  iiO  degrecH. 

Feeds  to  bo  Huitable  for  Atcel  and  to  bo  positive,  driven  by  gearing  from  head-Htock. 
To  raii^o  from  -^^r  incb  for  the  finest  to  i^o  ^'"^i*  ^^^  eoarsest.  Reversing-gear  for  feed  to 
bo  placed  in  the  hfad-stock,  and  cbaiige-gf^artobepnividedforcnttin^screw-tlinafb 
varying  by  ^  and  -jV  incb,  and  ranging  from  -j^  and  f-g  incb  for  the  iinPHt  to  1  inchf<« 
tho  coarsest. 

Material  far  gtaring, — All  driving-pinions  having  Ichh  than  W  teeth  4re  to  he  nude 
ot  steel  forging  or  i.'asling,  and  all  other  gears  an)  to  be  made  of  strong  closi^'-gnisri 
cast-iron  containing  «.'>  per  cent,  of  cold-blabt  iron.    All  gearing  to  be  accurately  cat. 

Lead-srrtic  to  be  of  si  eel  '2^  inches  dianii^ter,  ^-ineh  pitch.  Lead-H(rr»w  nnt  to  be 
operated  by  cam  and  to  be  not  less  than  7  inches  in  length. 

Feed-rack  to  be  not  less  than  "2  inches  wide  and  f-ineh  pitch,  and  to  bo  of  steel. 

Carriaye  to  be  at  least  48  inches  long ;  to  be  fitted  to  ways  on  front  aud  Lack,  aail 
bear  on  the  inner  way  nsed  for  tail-stock  gnide.  To  be  titted  ^ith  one  be^vyeom- 
pound-re*»t. 

Com|>oMfi(f-rM(  to  have  base  at  least  10  inches  wide  by  IG  incheu  long;  tobepio* 
vided  with  i»ower  cross-feed  designed  for  heavy  work.  Wing-rest,  for  turning  foil 
swing  over  ways,  to  bo  fitted  to  front  wing  of  carriage. 

lied  to  be  not  less  than  2^  inches  wide;  to  be  provided  with  4  ways^  2  for  carnage 
and  2  for  head  juid  tail  stocks.  Cross-girts  (box-girder  f(»rm  preferred)  to  be  npued 
24  inches  between  centers.     Depth  of  bed  to  be  not  less  than  Ki  inches. 

Tail'Stovk. — Base  to  be  20  inches  long  and  20  inches  wide;  to  he  lieid  to  bed  by  4 
heavy  bolts.  Top  to  be  jnovided  with  convenient  set-over.  Tail-spindle  t^  be  of 
stei'l,  4  inches  in  diami*ter. 

JU  necesHary  counttt-shafts,  pnlleys,  wrench<'s,  and  other  appliances  to  complete 
latho  ready  for  operations  to  bo  furnished.  Friction-clutch  pulleys  for  open  and 
crossed  belt. 

The  workmanship  must  be  first-class  throughout.  All  shafts  and  feed-Hcrews  miut 
be  of  steel,  and  all  bolt«  of  steel  or  refined  iron.  All  nnts  frequently  used  mnatbe 
case-hardened. 

CLASS  H. 

Specifications  for  four  2(y-inch  lathes. 

Lathe  to  swing  20  inches  over  the  ways,  and  from  10  to  18  inches  over  the  carriage! 
and  to  take  7  feet  between  the  centers. 

Driving  cone  to  have  5  steps  for  lii-inch  belt,  smallest  step  to  be  not  lessthiBi) 
inches  in  diameier.  To  be  geared  to  spindle  in  a  ratio  of  not  leas  than  12  to  l,p^' 
ing  ti*n  (changes  of  speed. 

Spindle  to  bo  of  o]»cn-hearth  steel  containing  not  less  than  i  per  cent,  of  ctJ^fia. 
Fi'ont  bearing  to  bo  about  4^  inches  diameter,  and  at  least  0  inches  long ;  backbea^ 
ing2|  inches  diameter,  and  at  least  4  inches  long. 

Spindle-hearings  to  be  made  of  best  hard  composition  containing  85  |>er  cent.CAppef 
and  ir»  ]»er  cent.  tin.     Bearings  mnst  be  carefully  scrax)ed  to  fit  spindle. 

Fenh  to  be  pjisiiive  ami  driven  from  the  spindle.  Tw<»  changes  by  clntch-pin  at* 
to  be  provided  iu  the  head-stock.  To  range  from  -^  inch  for  the  finest  to  \  iui'hfor 
the  c»»arse.st. 

('ompound-graring  to  be  provided  for  cnttinj;  screw  thrciuls  varying  by  ^  inch  twti* 
iiicli.  anil  ranging  from  ^  and  x'b'  iu^h  for  the  finest  to  \^^,■  and  f  inch  for  thecoAXWit, 
n-spt-ctively. 

I'ttiT-plaic  ti»  be  20  inches  diameter,  and  screwed  to  the  end  of  spindle. 

Spindir-ctuivrM  m  be  of  good  t«)ol-sleel  Ig  inches  diameter,  hardened  and  pointed  to 
inel:  se,  jin«;le  of  (U)  degretfs. 

Materia  I  for  gearing. — All  gearing  of  whatever  description  is  to  be  accurately  cat. 
and  to  be  ni.'id<^  of  Htcol  or  strong  close-grained  iron  containing  25  i^er  t-eut.  of  cold- 
blast  iron. 

Ltad-tin'iw  to  bo  of  steel,  2  inehc'*  diameter,  J-inch  pitch.  Lead-screw  nattob* 
operated  by  cam,  anil  to  l»e  not  le.ss  than  7  inches  in  length. 

Fved-racL  to  be  not  less  than  2  inches  wide  and  ^-inch  pitch. 

Carriage  ti)  have  length  not  less  than  42  inches,  to  be  fitted  to  ways  on  froataD^ 
back  of  bed  and  bear  on  the  inner  way  used  for  tail-stock  guide.  To  be  fitt^vttk 
one  heavy  coni[M»und-reMt. 

Apron  to  be  fitted  with  feed  gear  for  longitudinal  feed  to  carriage  and  cross-feed t* 
compound-rest,  and  lead-screw  nut  for  screw-cutting.  Ut^versing-gear  for  longit*" 
diinil  and  cross-feeils  to  be  placed  in  apron,  ainl  safety-stop  is  to  bo  provided  to pn* 
vent  feed-gear  and  lead-screw  nut  from  being  in  operation  at  the  same  tiuje. 

(\)mponnd-rvi*t  to  have  bnse  at  least  8  inches  wide  by  13  inches  long.  Tobepte* 
vided  with  power  eross-fVc<l  designed  for  heavy  work.  Wing-i-est  tor  tnniuigfBl' 
awing  over  ways  to  be  fitted  to  front  wing  of  carriage. 
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Bed  to  be  not  lees  than  25  inches  wide.  To  be  provided  with  -foar  ways,  two  for 
carriage  and  two  for  bead  and  tail  stocks.  Cross-girts  (of  boz-girder  form  preferred) 
to  be  spaced  24  inches  between  centers.    Depth  of  bed  to  be  not  less  than  15  inches. 

Tail'8toek  to  have  base  at  least  15  inches  long  and  15  inches  wide.  To  bo  held  to 
bed  by  two  heavy  bolts.  Top  to  be  provided  with  convenient  set-over.  Tail-spin- 
dle to  be  of  steel,  3^  inches  diameter. 

The  workmanship  mnst  be  first  class  thronghoat.  All  shafts  and  feed-screws  must 
be  of  steel,  and  all  bolts  of  steel  or  refined  iron.  All  nnts  frequently  used  mast  be 
case-hardened. 

All  necessary  counter-shafts,  pulleys,  wrenches,  and  other  appliances  to  complete 
lathe  readj  for  operation  to  be  furnished  with  lathe.  Friction-clutch  pulleys  to  be 
provided  for  crossed  and  open  belt. 

CL4fl8  I. 

SpeeifleaiUmB  far  four  20^nehlathe9. 

Lathes  to  swing  20  inches  over  the  ways  and  14  inches  over  the  carriage,  and  to 
take  4  feet  6  inches  between  the  centers. 

Drivinf-cane  to  have  four  steps  for  3-inch  belt,  smallest  step  to  be  not  less  than  6 
inches  diameter,  aod  geared  to  spindle  in  ratio  of  about  10  to  1,  giving  eight  changes 
of  speed. 

Spindle  to  be  made  of  open-hearth  steel  containing  not  less  than  ^  per  cent,  of  car- 
bon. Front  bearing  to  be  3^  inches  diameter  by  about  5  inches  long.  Back  bearing 
to  be  not  less  than  2|  inches  diameter  and  3^  inches  long.  Length  of  spindle  in 
bearings  to  be  from  28  to  30  inches.    Hole  through  full  length  of  spindle  H  inches. 

Spinale-hearing  to  be  made  of  hard,  bronze,  containing  85  per  cent,  of  copper  and  15 
per  cent,  of  tin.  Bearings  to  have  heavy  flanges  at  the  ends  and  to  be  carefully 
scraped  to  fit  spindle. 

Face-plate  to  be  20  inches  diameter  and  screwed  to  front  end  of  spindle. 

Centers  to  be  of  good  steel  1^^  inches  diameter,  hardened,  and  pointed  to  inclose  an 
angle  of  60  decrees. 

Feeds  to  be  by  gearing  or  belt  on  step-cone  driven  from  spindle,  with  two  changes 
by  clntch-pin  provided  in  head-stock,  making  four  changes  of  feed.  Feeds  to  range 
from  ^  inch  for  the  finest  to  ^  inch  for  the  coarsest. 

Compound-gearing  to  be  provided  for  cutting  screw-threads  varying  by  ^  to  iV  inch, 
and  ranging  from  Vi^  to  i^  inch  for  the  finest  to  ^  and  |  inch  for  the  coarsest,  respect- 
ively. 

Material  for  gearing.^AM  gearing  of  whatever  description  is  to  be  accurately  cut, 
and  made  of  steel  or  strong  close-grained  iron  containing  25  percent,  of  cold- blast 
iron.  « 

Lead-screw  to  be  of  steel.  If  inches  diameter,  i-inoh  pitch.  Lead-screw  nut  to  be 
operated  by  cam  and  to  be  not  less  than  5  to  6  inches  in  length. 

Carriage  to  be  28  inches  long.  To  be  fitted  to  ways  on  front  and  back  of  bed  and 
bear  on  the  same  way  used  for  tail-stock  gaide.  To  be  fitted  with  one  heavy  com- 
pound-rest. 

Apron  to  be  fitted  with  gear  for  longitudinal-feed  to  carriage  and  cross-feed  to  com- 
pound-rest, and  lead-screw  nut  for  screw  cutting.  Beversing-gear  for  feeds  to  be  put 
in  apron,  and  safety-stop  to  be  provided  to  prevent  feed-gear  and  lead-screw  nut 
from  being  in  operation  at  the  same  time. 

Compound^est  to  have  base  from  7  to  8  inches  wide  by  12  inches  long.  To  be  pro- 
vided with  power  cro«s-feed  designed  for  heavy  work.  Wing-rest  for  turning  full 
swing  over  ways  to  be  fitted  to  front  wing  of  carriage. 

JSea  to  be  not  less  than  20  inches  wide.  To  be  provided  with  four  ways,  two  for 
carriage  and  two  for  head  and  tail  stocks.  Sides  to  be  Joined  by  web  across  the  top 
of  bed.    Depth  of  bed  to  be  not  less  than  14  inches. 

Tail-stoek  to  have  base  13  to  14  inches  each  way.  To  be  held  to  bed  by  two  heavy 
bolts.  Top  to  be  provided  with  convenient  set-over.  Tail-spindle  to  be  of  steel,  2| 
inches  diameter.  The  workmanship  must  be  first  class  thronghoat.  All  shafts  and 
feed-screws  must  be  of  steel,  and  all  bolts  of  steel  or  refined  iron.  All  nuts  fre- 
quently used  mnst  be  case-hardened. 

All  necessary  counter-shafts,  pulleys,  wrenches,  and  other  appliances  to  complete 
lathe  ready  for  operation  to  be  furnished  with  lathe.  Friction  clutch-pulleys  for 
crossed  and  open  belt  to  be  provided  on  counter. 

CLASS  K. 

SpocXfioaOomsfor  one  2A-inck  sloiter. 

This  machine  is  to  slot  to  a  center  of  at  least  72  inches,  if  possible  80  inches.    Ta 
be  fitted  with  compoond  and  oiroular  tables.    Longitudinal  tt^v^^^T^^  \,q\m^  ^^  \xi<^^%s 
and  traoBvene  traverse  of  tables  36  inches.    Ciionlat  ta\>Vck  lo  \^<^  ""c^  wi^^  ^viw\&!^\«<c 
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Ram  driven  by  rack,  pinion,  and  tanp^ent-j^oar,  with  ci«ick  rotum  on  ap-stroke.  Baa> 
caide  adjiiHtable  lor  height  and  having  2G  inches  clear  space  under  it  when  intbe 
liigbest  poRLtiou. 

liam  to  be  made  of  hard,  close-grained  iron  containing  'i5  jier  cent,  of  cold-bint 
iron.  To  bo  provided  with  rack  on  the  back  not  less  than  If -inch  pitch,  6^inch  fsce. 
Hum  to  have  atyustable  reverse  tappets  on  its  face,  and  lower  end  is  to  be  provided 
with  swinging  tool-holder  for  release-tool  and  tool-holder  slots  for  fixed  tool.  Lengili 
of  ram  to  be  not  less  tban  6  feet,  and  to  be  well  counterbalanced,  oonnterbalanceto 
go  into  pit  below  floor. 

liaokpinion  to  be  of  sound  steel  casting  or  forging.  To  have  not  less  than  19  teeth, 
If-inch  pitch.  Clinch  face. 

Tangcnt'tjear  to  bo  attached  to  pinion-shaft>  and  snrrounded  by  cxulnf;.  Wonn  ind 
gear  to  be'  made  of  cold-blast  iron,  and  worm  to  be  well  nrovidod  with  antifriotioo 
waHhors  to  take  up  end  tbrust.  Pitch  of  worm  to  be  not  less  than  2  inches.  Wotb 
to  be  driven  by  open  and  cross-belts  on  large-sized  pulleys  so  proportioned  as  to  gire 
a  n*turu  speed  to  ram  of  two  to  one. 

Ram-guide  to  be  adjustable  vertically  to  heights  ranging  ivom  10  to  26  inches  abora 
tabic.  To  be  provided  with  screws  and  gears  for  easy  SM^justment,  and  with  ample 
surface  for  wear  of  ram. 

Tdblen, — Circular  table  to  be  50  inches  diameter,  fitted  with  cent-er  f^aide  into  tie 
square  table  below,  and  provided  with  feed  worm-wheel  of  hard  and  durable  bronie^ 
37  inches  diameter,  |-iuch  pitch,  and  feed-worm  of  good  machinery  steel,  and  mo- 
vided  also  with  center  stud  for  circular  work.  Square  table  to  be  not  less  than  36  bj 
42  inches,  and  fitted  with  four  corner  clamps  for  clamping  circular  tablo  in  plice. 
Lower  table  to  be  not  less  than  36  inches  wide  by  72  iuches  long. 

FeedH  to  be  self-acting  in  all  directions,  and  to  consist  of  circular  feed  for  upiwr 
tablo,  transverse  feed  for  intermediate  table,  36  incbcs,  and  longitudinal  feea  fiff 
lower  table,  40  incbes.  Feed  to  be  operated  always  at  the  upi>er  end  of  strob. 
Foods  to  range  from  finest  lin  to  coarsest  f  inch  on  the  largest  diameter. 

Column  at  Juncture  with  base  to  be  not  less  than  24  inches  wide  and  36  inchesdeep, 
with  metal  so  disposed  as  to  best  resist  the  strains.  Base  to  be  not  less  than  24  inelM 
wide  and  26  inches  deep,  provided  with  large  wearing  surface  for  lower  table.      • 

(wearing. — All  gearing  must  be  accurately  cut,  and  unless  otherwise  specified  doll 
be  made  of  strong  close-grained  iron  containiug  25  per  cent,  of  cold-blast  iron. 

All  shafts  and  Hcrews  must  be  made  of  a  good  quality  of  steel,  and  all  bolts  ih«II 
be  made  of  steel  or  refined  iron,  and  all  nuts  freipumtly  used  shall  be  case-hardened 

Hearings  for  the  worm  and  pinion-shafts  shall  he  bushed  with  bronze. 

The  trorkmanship  throughout  to  be  first  class.  All  surfaces  in  contact  with  moTinS 
parts  must  be  carefully  scraped  to  good  true  beariugs.  All  necessary  connter-shiflii 
pulleys,  wrenches,  and  other  ax>pliances  to  complete  machine  ready  for  operatioi 
must  be  furnished. 

CLASS  L. 
Specifioationt  for  one  IS-inch  Blotter, 

Machine  to  be  driven  by  crank  with  Whitworth  quick-return  motion.  DistiMi 
from  column  to  point  of  tool  to  be  not  more  than  30  inches. 

Compound  table  to  bo  fitted  to  point  of  column  with  longitudinal,  transverse,  lii 
circular  leeds  in  nil  directions  by  power. 

Feeds  to  take  place  always  at  upper  end  of  stroke,  never  during  the  ont  or  vbili 
the  tool  is  on  the  return.  Range  of  feeds  to  be  from  tIv  iuch  for  the  finest  to^iMk 
for  the  coarsest  on  a  diameter  of  50  inches. 

Ham-guide  to  be  adjustable,  for  various  heights,  and  to  leave  about  22  inches  dttf 
between  it  aiul  eirculur  table  when  in  the  highest  i>ositiou. 

Material. — The  driving-shaft  to  be  made  of  open-hearth  steel  not  less  than  A^in^ 
in  diameter,  eoutaining  not  less  than  |  per  cent,  carbon.  All  other  shafts  andftei* 
screws  to  iie  made  of  good  machinery  steel,  and  all  bolts  to  be  made  of  steel  orl^ 
fined  iron.     All  nuts  frequently  u»t»d  to  be  case-banleued. 

(icariiig  diiving-piniou  to  bo  of  forged  steel,  and  all  other  gearing  to  be  of  steel,* 
stron<:  e I ose-;r rained  cast-inm  containing  25  per  cent,  of  cold-blast  iron. 

Connttr-xhnft  (o  be  provided  with  ]>ulleys  for  two  changes  of  speed. 

Drirhifj-toue  to  hayo  four  steps  for  4i  or  5  inch  belt,  ranging  from  about  14io< 
inches  in  diameter,  giving  two  changes  in  count«T-shaft,  eight  speeds  to  ram.    81o»" 


extra  heavy  to  serve  as  balaace-wheel. 

Jiam  to  be  connected  to  crank  by  steel  forged  rod  of  heavy  section  not  less  tiu>'' 
iDclma  Jong.    Stroke  of  ram  to  be  19  inches.    Ram  to  be  supported  in  back  by  a4|i^ 
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ablegaide.  Ram  to  be  coanterwoighed  and  provided  with  screw  for  hand  adju.st- 
ment  to  any  vertical  position.  Length  of  raini  to  be  ut  least  (m  iuc.lies,  more  length 
desirable.  In  addition  to  damps  for  holding  rigid  tools,  the  rum  is  to  be  provided 
with  a  swinging  tool-holder  on  the  lower  end  to  take  release-tool. 

Componnd-iahles, — The  lower  table  should  be  48  inches  long  by  32  inches  wide,  and 
have  bearing  on  bed  24  by  32  inches. 

Intermediate  table  to  bo  32  inches  square,  and  have  transverse  traverse  of  30  inchos. 
Circular  table  to  be  48  inches  in  diameter,  and  fitted  with  worm-whei4  of  hard  bronze, 
located  under  circular  table,  and  protected  from  chips  and  dust. 

Cranks  for  moving  tables  by  hand  to  be  placed  in  convenient  position  for  operator, 
and  feeds  arranged  to  be  easily  engaged  or  disengaged. 

Column  to  be  not  less  than  21  iuches  wide  and,  us  nearly  as  possible,  30  inches  deep, 
with  front  extended  out  to  form  bed  for  tables.  Length  of  bed  to  be  sufficient  to 
allow  circular  slotting  on  a  diameter  of  50  inches. 

Workmanekip  and  material  to  be  lirst  class  throughout. 

All  necessary  counter-shafts,  pulleys,  hangers,  wrenches,  and  other  appliances  to 
complete  machine  ready  for  operations  to  bo  furnished  with  machine. 

CLASS  M. 

SpecificationB  for  one  2G-tiic^,  one  32-iRC^,  one  38-inc^  and  one  44-ino^  plant r. — General 

description. 

Machines  are  to  be  driven  by  tangent-gearing  transmitting  motion  to  the  table- 
rack. 

Feeds  to  be  by  jiower  in  all  directioiiM,  and  actuated  by  pos.tiv  •  glaring  and  not  by 
friction. 

Bed  and  table  to  be  in  all  cases  of  extra  depth,  with  ample  beariiigH  in  ways.  Table- 
ways  are  to  be  lubricated  by  conical  brass  rollers  inserted  at  suitable  distances  in  the 
beci.     Sides  of  bed  to  b?  joined  by  heavy  box-girder  at  housing  cheeks  an<l  intervals. 

Housings  to  1>e  doubled- webbed,  with  wide  faces  and  ample  depth  in  the  back. 
Front  of  housings  must  in  all  cases  be  accurately  scraped  to  make  perfect  Ix'aring 
against  the  cross- rail. 

Cross-rail  to  be  of  extra  depth  and  have  arched  back  cored  out.  To  be  scraped  on 
face  to  perfectly  fit  the  head  or  heads,  and  back  resting  against  housings  to  be  scraped 
to  a  perfect  bearing. 

Driving-pulleys  to  be  actuated  by  open  and  cross  belts  shifted  by  easy  cam  move- 
ment. Pulleys  to  be  placed  directly  on  worm-shaft,  said  shaft  to  stand  parallel  with 
planer. 

Driving-gear. — The  worm  and  worm-wheel  driving  table,  together  with  the  inter- 
mediate gearing  and  table-rack,  are  to  be  made  of  strong  close-grained  iron  contain- 
ing not  less  than  25  per  cent,  of  cold-blast  iron.  The  tangent-gearing  shall  in  all 
cases  be  triple-pitch. 

Cutting-speed  to  be  for  steel  12  to  14  feet  per  minute. 

Quick  return  to  table  to  be  provided.  On  smaller  sizes  return  to  range  from  70  to  80 
feet  per  minute,  and  on  larger  sizes  from  60  to  70  feet.  All  parts  subject  to  strains 
on  account  of  sudden  change  of  speed  to  be  made  extra  heavy. 

Driving -shafts  to  be  in  all  cases  of  open-hearth  steel  containing  not  less  than  one- 
'  half  per  cent,  of  carbon.  Bearings  for  shafts  to  be  bushed  with  hard  bronze  bushings 
composed  of  85  per  cent,  copper  and  15  per  cent.  tin. 

Material  and  workmanship  to  be  first  class  throughout.  All  shafts  and  feed-screws 
not  otherwise  specified  are  to  be  made  of  steel,  and  all  gearing  to  be  of  st^eel  or  strong 
close-grained  iron  containing  not  less  than  25  per  cent,  of  cold-blast  iron. 

All  necessary  counter-shafts,  hangers,  pulleys,  wrenches,  and  other  appliances  to 
complete  machines  ready  for  operation  are  to  be  furnished  with  planers.  i 

2&Anch  hy  26-tfic^  hy  Q-foot  planer. 

To  plane  26^  by  26^  inches  in  the  clear,  and  6  feet  long.  One  head  fitted  to  cross- 
rail. 

Table  to  be  20  inches  wide  and  not  less  than  7  feet  4  inches  long.  Distance  between 
ways  to  be  not  less  than  13  inches,  and  width  of  ways  to  b»  not  less  than  3  inches. 

/facJl*  bolted  to  table,  accurately  cut,  1-iuch  pitch,  3i-inch  face. 

Bed  to  be  10  inches  deep,  with  sides  joined  by  heavy  box-girder  at  housing  cheeks 
and  intervals.    To  be  fitted  with  four  brass  conical  rollers  for  Iqbricatiug  table. 

Housings  to  have  face  4 i|  inches  wide  and  depth  on  bed  25  inches.  Double- web  form 
of  housings  preferred. 

Cross-rail  to  have  depth  on  face  not  less  than  10  inches;  to  be  fitted  with  ont^  UcoA 
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arranged  for  croas  and  down  feedn  in  all  directions.  Top  of  rail  to  be  square-^bbed 
for  bead.    CrocM-rail  to  be  elevated  by  band. 

Driring-puUey  to  be  not  leaa  tban  *21  inches  diameter,  driven  by  If- inch  belt,  and 
driving  table  through  tangent-gear  and  rack-pinion.  Belt  velocity  to  be  not  Urn 
than  30  times  velocity  of  table. 

Return  of  table  to  be  80  feet  per  minute. 

2Q-inck  by  32-iiicA  by  ^fooi  planer. 

To  plane  32^  by  32i  inches  in  the  clear,  and  8  feet  long.    One  head  fitted  to  croii 
rail. 

Table  to  be  26i  inches  wide  and  less  than  9  feet  4  inches  long.  Distance  between 
ways  to  be  not  less  than  16  iuches,  and  ways  to  be  not  less  than  3^  inclien  wide. 

Rack  to  be. bolted  to  table,  and  to  be  acoorately  cut,  l^inch  pitch  and  4i-iDch  f«c». 

jpedtobe  not  less  than  19  inches  deep,  with  sides  Joined  by  heavy  1>ox-|i^irderat 
hon sing-cheeks  and  at  intervals.  To  be  fitted  with  four  brass  conical  rollers  for  la- 
bricatiug  table. 

HouHngs  to  have  face  5  iuches  wide  and  bearing  on  bed  32  inches  long,  and  to  have 
double- web  form. 

Cro9B'rail  to  have  depth  on  face  of  not  less  than  13  inches.  To  be  fitted  with  one 
head  arranged  for  cross  and  vertical  feeds  in  all  directions.  Top  of  rail  to  be  sqaart- 
gibbed  for  head.    Cross-rail  to  be  elevated  by  hand. 

Driffing-pulUy  io  \}e>  not  less  than  24  inches  diameter,  driven  hy  2-inch  belt,  and 
driving  table  through  tan;'ent-gear  and  rack-pinion.  Belt  velocity  to  be  not  IsH 
than  32  times  velocity  of  table.    Return  of  table  to  be  70  feet  per  minute. 

2S-%n6h  by  2S-ineh  by  S-foot  planer. 

To  plane  38^  by  38^  inches  in  the  clear,  and  8  feet  long.  Two  heads  on  the  eriM 
rail. 

Tabic  to  be  32  inches  wide  and  not  less  than  10  feet  long.  Distance  between  waji 
to  be  not  leHS  than  20  inches,  and  width  of  ways  not  less  than  4  inches. 

Back  to  be  accurately  cut,  l^-iuch  pitch,  r>-inch  face,  and  bolted  to  table. 

Bed  to  be  20  inches  deep,  with  sides  joined  by  heavy  box-girder  at  housioff  cbeeb 
and  at  intervals.  Bed  to  be  fitted  with  four  or  more  conical  brass  rollers  &r  lobri- 
eating  table. 

HouMingB  to  have  face  at  least  7^  inches  wide,  and  bearings  on  bed  abont  40  indM 
long. 

Cro88-rail  to  have  depth  on  face  not  less  than  14^  inches.  To  be  fitted  with  tvt 
hea<l8,  arr.inged  for  cross  and  vertical  feeds  in  all  directions.  Top  of  rail  to  be  aqnaii- 
gib  bed  for  head.    Rail  to  be  elevated  by  power. 

Driring-puUcy  to  be  not  less  than  26  inches  diameter  for  3-inch  belt,  and  drivethi 
table  through  tangent-gearing,  rack-wheel,  and  pinion.  Belt  velocity  to  be  not  Iff 
than  40  times  the  velocity  of  the  table.    Return  of  table  to  be  70  feet  per  minntti 

44-iftcft  by  44-{i»e^  by  lO-foot  planer. 

To  plane  44}  by  44^  iuches  in  the  clear,  and  10  feet  long.  Two  beads  to  be  fittii 
for  cross-rail ;  two  side- heads  to  bo  fitted,  one  on  each  housing. 

Table  to  be  30  inches  wide  and  not  less  than  12  feet  long.  Distance  between  infi 
to  be  not  less  than  24  inches,  and  ways  to  be  not  less  than  4}  inches  in  width. 

Back  to  be  accurately  cut,  H-inch  pitch  and  6f-inch  face,  and  bolted  to  table. 

Bed  to  be  not  less  than  21  inches  deep,  with  sides  Joined  by  heavy  box-girdsr  it 
housing  cheeks  and  at  intervals.  Bed  to  be  fitted  with  6  conical  brass  rollers  fiif  h' 
bricatlng  table. 

Ilouftiugs  to  have  not  less  than  7^  inches  face,  bearing  on  bed  to  be  42  inobetk^ 
and  fitted  with  ways  for  side  heads. 

CroH8-rail  to  have  depth  on  face  not  less  than  ir>i  inches.  To  be  fifct-ed  with  tv* 
heads,  nrranged  for  cross  and  vertical  feeds  in  all  directions.  Top  of  rail  to  beaqui^ 
gibhed  fi»r  heads.     Rail  to  be  elevated  by  power. 

Driving-pulley  to  be  not  less  than  26  inches  diameter^  and  drive  the  table  tlira^^ 
tangent-gearing,  pinion,  and  rack-wheel.  Belt  velocity  to  be  not  less  than  40tiwi 
the  velocity  of  table.    Return  of  t«ble  to  be  00  feet  per  minute. 

Side-heads, — One  side-head  to  bo  fitted  to  each  of  the  housings.  Sid^head  saiMbi 
to  have  bearing  on  housings  12  iuches  long  and  bearing  for  slide  18  incbMlW 
S&ddlcH  to  be  fitted  with  adjustable  slides,  upon  which  ore  mounted  swivelint  tiir 
box  and  tool-apron.    Tool-apron  U)  b«  fitted  with  spring  to  drop  apron  Into  lb** 
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and  band  feedR  to  be  applied  to  side-beadSf  and  tbe  same  are  to  be  connter- 
d  to  enable  easy  manipulation  by  band.  Side-beads  to  bo  so  adjnstetl  on  hons- 
:o  drop  down  to  allow  tbe  cross-rail  coming  close  to  the  table.  Side-b»aiU 
t  all  times  allow  york  tbe  full  width  of  space  between  boasings  to  pass  be- 
tbem. 

CLASS  N. 

Specifications  for  two  26-inch  shapers, 

macbine  is  to  plane  longitudinal  grooves  in  breecb-blocks  np  to  17^  inches  di- 
and  25^  inches  length.    It  is  to  be  arranged  for  work  of  a  general  .tiatnre  with 
wide  range  of  feeds, 
ing  speed  for  steel  to  be  13  feet  per  minnte.    Stroke  of  cntter-bar  to  be  2G^ 

r-bar  to  be  driven  by  counection  to  driving-crank  witb  variable  stroke.    Crank 

•rovided  witb  ^^Whitwortb"  qnick-return  motion,  approximately  two  to  one. 

t  of  bed  to  extend  to  door,  and  be  fitted  witb  tv^o  t-ables,  one  containing  vise; 

r  feed  for  ordinary  work  to  be  provided  in  the  center  of  bed. 

ng  cone  to  have  four  steps  for  3^incb  belt,  ranging  about  from  11  to  20  inches 

er,  back-gearedf  giving  eight  changes  of  speed.    Cone  geared  to  driving-crank 

)  of  about  28  to  1.    Main  driving-gear  to  be  not  less  than  27  incbes  diameter, 

pitcb  and  3-incb  face;  driving  pinion  of  forged  steel. 

r-bar  to  be  of  beavy  sectioui  U-shaped  preferred,  witb  square  ways  on  the 

iide,  and  to  have  bearing  on  saddle  not  less  than  10  inches  wide  by  48  inches 

tb  ot  cntter-bar  not  less  than  72  incbes. 

3r-bar  to  have  on  its  face  a  tool-bead  witb  clamps  and  studs,  set  over  by  tan- 
!ar,  vertical  movement  of  8  inches,  and  automatic  up-and-down  feed.  Adjust- 
f  stroke  during  cutting  desirable. 

ecting  arm  to  be  a  forging  of  heavy  rectangular  section,  not  less  than  42  inches 
n  centers.  To  be  adjustable  on  driving-crank  to  any  lengtb  of  stroke,  and 
hie  on  the  ram  by  a  screw  and  hand-crank,  placed  to  be  operated  from  tbe 
de  of  machine  to  allow  cutter-bar  to  be  set  to  any  desired  position. 
!«  to  have  bearing  on  bed  not  less  than  28  incbes  square,  accurately  fitted  to 
id  provided  witb  ^ibs  for  ways  to  take  up  wear.  Saddle  to  be  arranged  to  be 
on  bed  in  either  direction  without  going  to  end  of  bed  to  disconnect  feed,  and 
I  further  provided  with  pinion  and  large  band-wheel,  gearing  into  main  gear 
V  adjusting  the  stroke  without  doing  the  same  by  belt. 

—Saddle-feed  to  be  by  heavy  screw,  not  less  than  If  inches  in  diameter,  to 
From  ^Ijjto  A  inch.  Feed  to  be  reversible.  Circular  feed  to  be  provided  for 
jI  in  center  of  bed  for  circular  work. 

to  be  about  100^  inches  long  and  not  less  than  28  inches  wide  on  top.  To  be 
id  witb  square  ways,  and  front  to  extend  down  to  floor,  legs  projecting  about 
s  in  front  on  each  end  of  bed.  Front  to  be  T-slotted  to  receive  work.  Saddle 
)  70  inches  movement  on  bed. 

-tablet, — To  be  two  in  number;  to  be  movable  lengthwise  on  the  bed,  and  ad- 
e  on  same  by  screws  operated  by  band-cranks.  One  table  to  be  of  box-form, 
es  square,  and  T-slotted  on  top  and  sides  to  receive  work.  One  table  to  be 
3d  with  movable  platen  24  incnes  square  and  beavy  swiveling-vise.  Tables  to 
ad  and  lowered  by  screw  and  hand-crank,  so  placed  that  stooping  is  avoided. 
al  center-head  to  consist  of  heavy  slide,  not  less  than  0  inches  deep  by  12  incbes 
Slide  to  be  provided  with  head  fitted  with  center  revolved  by  indexed  tan- 
»ar,  and  with  tail-block  fitted  with  adjustable  center.  The  whole  to  be  very 
D,  calculated  to  plane  lengthwise  in  breech-blocks  17^  incbes  diameter  by  2&| 
long,  breech-blocks  being  mounted  on  mandrels  and  placed  between  the  cen- 
iutomatic  circular-feed,  transmitted  through  the  tangent-gear  and  operated 
movement  of  cutter-bar,  to  be  provided.  Finest  feed  to  be  not  over  five- 
idthsof  1  inch. 

itock  center  to  have  set-over  for  cutting  tapers.  Cutter-head  to  be  mounted 
box-shaped  work-table  and  securely  clamped. 

manahip  and  material  to  be  first  class  throughout.    All  shafts  and  feed-screws 
r  good  machinery  steel;  all  bolts  to  be  of  refined  iron,  and  all  nuts  frequently 
be  case-hardened. 

Ing  to  be  accurately  out  and  to  be  made  of  strong  close-grained  iron  containing 
sent,  of  cold-blast  iron. 
earing  surfacea  must  be  accurately  scraped. 

ter-ahitfta,  hangers,  pulleys,  wrenches,  and  all  appliances  to  complete  macbine 
or  operation  to  be  furniaheid  with  machine. 
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CLAh8  O. 

SptciJUialvmn  for  four  X^'inch  $hupera. 

f'littrr  htir  Ifi  liavti  IH}  iiirliPH  Htroko  and  quick  rotuni  by  Whit  worth  niotiou.  Bar 
Ifi  III'  iinl  ti'NH  limn  •IH  inclirN  lun;;,  and  to  hiivt*  he:iriu^  on  saddle  not  lefw  tbau  c' 
inrlicN  Willi*  liy  :in  inrlirN  louf;.  Ji.'ir  to  be  tittod  to  Huiidlo  with  Hijiiaro  K^bs,  and  to  be 
iiiiinNliililr  by  Hci'i'W  ii|M'rati  d  by  biimbcnink  on  front  of  machine. 

llfMid  to  br  ojiiMiitril  by  tan^ont<x«Mr;  vortical- ffcd  to  be  antonintic. 

Stttlflli-  In  linvi-  111)  iiirlii'H  travi'rm^on  bed  with  boarin;^  not  b*»s  tlnm  24  by  24  incbet, 
or  UKc  iiiPii.  Sadfllf  to  li:ivo  o|ii'niiig-iint  on  fciHl-iuTi.*w',  and  to  Im  <[iiickly  niorab!« 
on  bcil  by  rark  iind  pinion. 

/•Vii/.  Siiilillc  fcrd  III  br  by  b«*avy  Hrrcw,  and  ranjjc  fnmi  one  one-hundredth  ro 
ont«  lentil  of  I  inch.     I'imm!  to  be  revi^rHible. 

Ihinmj  vtmv  In  have  I'nnr  Hleps  for  :ti-ineh  lu'll,  Hniallest  step  to  have  not  le.H»  than 
\\)  inelii'N  itianieler.  Connter-Nliaft  to  Ih^  arranged  wit li  two  sets  of  pnlley.s,  ^ivinf; 
tw^lii  spi'i'ds  III  rone.     Cone  to  be  ;>ean'd  to  driving;  crank  in  aratio  of  abrNuitTtol. 

ihil  to  III'  ai  leiwt  *J*J  inclicN  witie  on  top  and  l'i*ont  extended  down  to  the  lioor,  aiui 
pro\  iib'il  \\  nil  T-HJols  III  bold  work. 

Circnlar-leed  nnindrel  to  be  pbiced  in  center  of  front  bed.  Mandrel  to  be  notltt* 
than  'JA  iiii'tu'N  dianieti'r,  and  tilted  to  n*volvin};-lirnsb,  provided  wit*i  antoniaricM 
by  tanjicnl  ^ear. 

Iliir^  /irA/it  III  be  two  in  nnniber,  pbieed  on  the  front  of  lied,  and  inov:ibU>  len^fb- 
w  is«'  on  I  hi'  .s.nne  by  screws  operated  by  hand-cranks.  i>ne  table  to  have  box-furn. 
not  less  than  H  by  1"^  inches,  and  T-slotted  on  to]»  and  bides.  One  table  to  haTc 
sipiare  plaicn,  niM  h'st  than  l*^  by  H  inclies,  removable,  to  be  repbiced  by  8»wivelin.'- 
Vis«». 

Vrrtitwi  iiiiiustntt'tit  of  Tables  by  scrtnv  and  hand  cranks,  S4i  placed  that  stoopiu;;  i< 
a\oiilcil.      Vitiiisdncni"  to  be  I ^^^  inches. 

I  yatr  ot'  ,,nitrs  oi  heavy  dcsji^n.  i*«>r  shapiiitjcircnlar  work,  to  be  proviiU»d. 

II  (•'-VfMiir.'>'.i;t  and  niaieiial  to  be  lirst  class  thron*;lionr. 

«Mii»i"i/  ii>  be  accnr.iii'lv  cut.  and  to  be  of  stei- 1  or  si ron»j  ehise-jjraiu«*«l  iron  d''- 
tainiuu  •,'.'•  prrceni.  of  coM-blast  iron.  All  shafts  and  screws  to  1h»  of  puiHl  ma«'b  i^v 
sre««I.  and  a'l  bolts  to  be  o(  ntincd  inni.  All  iniisl'rcqncntly  nsed  nuist  b«>  oa«e-!ijr!- 
«'ncd. 

I.'J  ^t!'-.'{  /■!««»-''iivY'«  nr.iHt  be  accurately  scrapi'd  to  bearinsr. 

I  •,»•*»•'  .-  s-,it  ,  han>:cis.  pulleys,  wrenches,  and  all  other  appliances  N»  complewcJ- 
ch'.ne  rca»l\  tor  epciation  to  bo  furnisht-d. 


V\\v  '.\\.\: '.:   •.'.  ♦■»    v*"..  ^:  »»•■  .1  '•    IN  N  L  -i'-'.  i"'    '  •»  '".■•■p';.iv\  'ip  'ii  w!i:«'h  >  ::!>»-'.n''^!  '-•' 
«'.i  ■'.  1-. »'•■•■    '.  .4''  i!'.^.  ■'.   l'  ••/N.»vc  ./••  :■  .»  :;\r-l  ^  ,  --vf  ■  ::  •*;-  *..>  p"A*r>.      l"i*?r  '.» 

■  •■  ■         ■:.»•.  \/  ■  .•■  :      ^  »'      ■*••'  ..•■.:  .vvi  :  »  !iv.  '.vi-  :o  a\y  :».>*  -  .>::  :>••*":.  Vr- 
•     •■  i    i^'  % ,  ■ '.  ■•■■     ■   ■  "  ■»•'  ".  ..      \'\..-  !"'i*'    ■:'  ':  '."  "■.■■•:•:  •■   :  •  '>»;•  .i"-  ■  ::    *'     r-y*- 
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fitted  the  swivoling-head  carrying  drill-spindle.  Head  to  Hwivel  from  yertical  an 
horizontal  position. 

Spindle  to  be  of  o))en-bearth  steel  containing  a%  least  one-half  per  cent,  carbon,  i 
inches  diameter,  and  having  vertical  traverse  of  abont  15  inches. 

Feed. — Two  changes  of  power-feed  to  be  provided  by  positive  gearing  operated  I 
olntch-pin.  Feed  to  be  transmitted  throngh  screw  provided  with  iloiible  nnt,  a 
ranged  to  allow  alMost  motion  to  be  taken  out. 

Oearing. — ^AU  small  pinions  to  be  of  forged  steel,  and  all  other  gear  to  bo  of  stron 
close-grained  cast-iron  containing  not  less  than  25  per  cent,  of  cold-blust  iron.  A 
shafts  and  feed-screws  to  be  of  good  qnality  machinery  steel,  and  all  bolts  to  be  < 
retined  iron.    All  nuts  freqnently  nsed  to  be  case-hardened. 

ll'orkmanehip  and  material  to  be  lirst  cluss  throughont. 

Counter  shaft,  pulleys,  hangers,  wrenches,  and  all  other  appliances  to  make  mi 
chine  complete  ready  for  oi>eration  arc  to  be  furnished  with  drill. 

CLASS   R. 

Specificattone  for  one  24-inoA,    one  30-tncA,   and  one  dd-inch  vertical  drill. — Genert 

description. 

brills  to  consist  of  a  strong,  substantial  column  mounted  on  heavy  sole-plati 
Column  to  reach  over  at  top  and  take  upper  end  of  drill-spindlc.  Driving-cone  wit 
back  gear  to  be  supported  by  bracket  at  the  upper  end  of  column.  Cone  to  be  drive 
by  belt  coming  from  lower  cone,  placed  near  the  base  of  column. 

Lower  end  of  drill-spiudlu  to  be  su])ported  by  head  movable  vertically  on  the  fac 
of  column,  and  fitt-ed  to  column  by  ways  and  c)amping-gib. 

Feed  to  spindle  is  by  rack-sleeve  snrrounding  spindle,  and  taking  up  the  thrust  o: 
spindle  by  annular  washers  of  vulcanized  fiber. 

Table  may  be  circular,  but  preference  will  bo  given  to  scjuare  or  rectangular  con' 
pound  table.    Table  to  be  ])rovided  with  slots  for  clamping  work,  and  mounted  on 
substantial  bracket  or  arm,  swiveling  on  the  columns  and  having  vertical  adjustmcu 
by  rack  and  pinion. 

Arm  to  be  provided  with  clamps  to  hold  it  firmly  in  position  on  column  and  clam 
table  in  place. 

24'inch  drill. 

Driving-cone  to  have  four  steps  for  2-inch  belt,  largest  step  not  less  than  9  inche 
diameter.    Cone  geared  to  8)>in(ne  in  ratio  of  abont  (i  to  1. 

Spindle  to  be  not  less  than  1}  inches  diameter,  and  made  of  open-hearth  steel  cot 
taining  one-half  per  cent,  of  carbon.  Spindle  to  be  inclosed  in  fee<l-rack  sleeve,  an 
to  have  trav<Tso  of  at  least  8  inches.  Spindle  to  be  provided  with  anti-frictio 
washer,  to  take  up  thfust. 

Drill-head  to  be  accurately  fitted  to  ways  on  the  front  of  column  and  movable  vei 
ticall}^  on  the  same  through  a  distance  of  not  less  than  21  inches,  and  provided  wit 
clamp  to  hold  head  in  position. 

Counter-weight. — Counter- weight  to  be  provided  for  balancing  drill-head  and  spii 
die.  Chain  and  sheaves  to  be  so  arranged  that  one  weight  will  balance  both  hea 
and  spindle.    Weight  to  hang  inside  the  column. 

Feed. — Two  changes  of  feed  by  i)ower  to  be  provided,  and  hand-feed  and  quic 
return  by  hand  to  bo  provided  for. 

Column  to  have  lower  end  turned  to  take  table-support  and  front  planed  for  dril 
head.  Back  to  column  provided  with  arms  to  take  driving-cones  and  back-geai 
Diameter  of  column  to  be  not  less  than  8  inches  in  the  part  turned  to  receive  table. 

Drill-head  to  have  bearing  on  column  12  inches  long  and  6^  to  7  inches  wide,  com 
ter-)>alanced  and  provided  with  clamp-gib  to  hold  to  column. 

Table. — Compound  table  preferred.    To  be  24  inches  diameter  if  circular. 

Table-arm  to  be  boied  to  lit  column  and  have  bearing  on  column  not  less  than  1 
inches  deep. 

Sole-plate  to  be  not  less  than  \\  inches  in  depth,  about  38  inches  long,  and  20  incht 
wide,  to  be  accurately  bored  to  a  driving  fit-  on  column. 

Workmannhip  and  material  to  be  first  class  throughout.  All  bearings  to  be  acci 
rately  fitted.    All  shafts  to  lie  of  good  machinery  steel  unless  otherwise  specified. 

All  gearing  to  be  of  steel  or  strong  close-grained  iron,  containing  25  per  cent.  < 
cold-blast  iron.  All  bolts  to  be  of  refined  iroii,  and  all  nuts  frequently  used  to  be  cas* 
hardened. 

Driving-pQlleys  to  be  placed  directly  on  machine,  and  all  wrenches  and  other  a] 
pliances  reqnired  to  complete  machine  ready  for  operation  to  be  furnished  wit 
drill. 

Distance  fh>m  sole-plate  to  lower  end  of  spindle  when  in  its  hi^^heot'^^QW^VKs^'^Xn^ 
4  feet  6  iuches  or  more. 
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^'ineh  drill. 

Driving-cone  to  ba\  o  four  steps  for  2i-incli  belt,  largest  step  not  less  than  12  incbei 
diameter.  C<>ne-;>('aro<l  to  spindle  in  ratio  of  about  10  to  1.  Back-geared,  giviag 
eight  changes  of  .spired. 

iSpindle  to  be  not  1^68  than  2^  inches  diameter,  and  made  of  open-hearth  steel  con- 
taining i  per  cent,  of  carbon.  Spindle  to  be  inclosed  in  feed-rack  sleeve,  and  to  bafe 
traverse  of  V2  inches.  Spindle  to  be  provided  with  anti-friction  washer  to  take  19 
thrust. 

Drill-head  to  be  accurately  iitted  to  ways  on  the  front  of  column,  and  movable 
vertically  on  tlie  same  tbrougU  a  distance  of  at  least  21  inches,  and  provided  with 
clamp  to  bold  bead  in  posiition. 

CouNf«T-trti^/(/.— Countfi'-weigbt  to  bo  provided  for  balancing  drill-head  and  spio- 
dlo.  Chain  aiul  HbeaveH  to  be  so  arranged  that  one  weight  will  balance  both  head 
and  Npindb'.     Weight  to  liaiig  inside  of  column. 

Feed. — Three  changes  of  feed  by  power  to  be  provided,  and  hand-feed  and  quick  »• 
turn  by  hand  (o  be  provided  for. 

Column  to  liave  lower  end  turned  to  take  table-support  and  front  planed  for  drill' 
head.  Hack  of  colnuin  to  l)e  provided  with  arms  to  take  driving-coui*8  and  back- 
gear.  Diameter  of  column  to  bo  not  less  than  10  inches  in  the  part  turned  to  receiTe 
table. 

Drill-head  to  have  bearing  on  eohimn  about  14  inches  long  and  8  to  9  inches  wide, 
count  erba  hi  need  and  pmvided  with  elamp-gib  to  hold  to  eohimn. 

Table. — Compound  table  preferred.  Table,  if  circular,  to  be  30  inches  in  diameter 
and  swing  30  inebes. 

Table-arm  to  be  bored  to  fit  column,  and  have  bearing  on  column  about  14  incbei 
dee]). 

Sole-plate  io  he  not  less  than  5  inches  in  depth,  4H  inches  long,  and  30  inches  wide, 
and  to  Lh)  accurately  bonMl  to  a  driving  fit  on  column. 

H'orkmanifhip  and  material  to  be  first-class  throughout.  All  bearings  to  beaccurat«l.r 
fittetl.  All  shafts  to  be  of  good  machinery  steel  unless otherwiM)  specified.  Allgeir- 
ing  to  be  of  steel  or  strung  close-grained  iron  containing  23  per  cent,  of  cold-blast  im. 
All  bolts  to  bo  of  retined  iron,  and  all  nutsfi-equently  used  to  be  case-hardened.  Driv- 
ing-]»ulle\s  to  bo  placed  <lirectly  on  machine,  and  all  wrenches  and  other  appliances 
required  t(»  eomplcto  machine  ready  for  operation  to  be  furnished  with  drill. 

Distance  from  sole-plate  to  lower  end  of  spindle  when  in  its  highest  position  to  be 
not  less  than  4  feet  \)  inches. 

36-incA  drill. 

m 

Driving-cone  to  have  four  steps  for  2^-inch  belt,  largest  step  not  less  than  15  inche* 
diameter.  Cone-geared  to  spindle  in  a  ratio  of  10  to  1.  Back-geared,  giving  eight 
changes  of  speed.  , 

Spindle  to  lie  not  less  than  3^  inches  diameter  and  made  of  open-hearth  steel  cos- 
tainiug  \  per  cent,  of  carbon.  Spindle  to  be  inclosed  in  feeil-rack  sleeve,  and  tohave 
traverse  of  at  least  14  inches.  Spindle  to  bo  provided  with  ant i- friction  washer  to 
take  H])  thrust. 

Drill-head  to  be  acenrati-ly  fitted  to  ways  on  the  front  of  column,  and  movable  ve^ 
tically  on  the  same  through  a  distance  of  not  less  than  21  inches,  and  provided  witk 
clamp  to  hohl  head  in  ]>osition. 

»  Conn /fr-?^tl//^^— Counter- weight  to  be  provided  for  balancing  drill- head  and  spiii' 
die.  Chain  and  sheaves  to  bo  so  arranged  that  one  weight  will  balance  both  h^ 
and  spindle.     Weight,  to  hang  inside  the  column. 

Feed. — Tlin-e  changes  <»f  feed  by  power  to  be  provided,  and  hand-feed  and  qoick 
return  by  hand  to  be  provided  for. 

Column  to  have  lower  cid  turned  to  take  table  support  and  front  planed  for  drill* 
head.  Back  of  column  provided  with  arms  to  take  driving-cones  und  back-getf* 
Diameter  <»f  column  to  be  not  less  than  11  inches  in  the  ]>art  turned  to  n'ceive  table. 

Drill-head  to  have  bearing  on  column  not  less  than  15  inches  long  and  D  to  10  incbei 
wide,  counter-balanced  and  provided  with  clamp-gib  to  hold  to  column. 

Table. — Compound  table  preferred.  Table  if  circular  to  have  30  inches  diamelff 
and  swing. 

Table  arm  to  be  bored  to  fit  etdumn,  and  have  bearing  on  colunm  at  least  15  inebei 
deep. 

Sole-plate  to  be  not  less  than  5i  inches  in  depth,  about  4  feet  S  inches  long,  andi 
feet  8  inches  wide,  and  to  be  accurately  bored  to  a  driving  fit  on  column. 

JVorkmanship  and  material  to  be  first  class  throughout,  alt  bearings  to  be  MCI* 
rately  fitted.  All  shafts  to  be  of  good  machinery  steel  unh  ss  otherwise  specified.  Afl 
gearing  to  be  of  steel  or  close-grained  iron  containing  2.'>  per  cent,  of  ooM-hlastiM 
▲U  bolts  to  be  of  refined  iron,  and  all  nuts  frequently  used  to  be 
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Driying-pnlleys  tobe  placed  directly  on  machine,  and  all  wrenobe^  ami  oMier  appli- 
ances required  to  complete  machine  ready  for  operation  to  be  famished  with  drill. 

Distance  from  sole-plate  to  lower  end  of  spindle  when  in  its  highest  position  to  be 
not  less  Uian  5  feet. 

8peoifioaiion9  for  one  SO-inch  drill  to  take  work  50  inches  diameter. 

Machine  to  consist  of  a  heavy  sole-plate,  on  which  is  mounted  the  column,  carry- 
ing on  its  back,  at  upper  end,  the  driviug-cone  and  back-gear.  The  upper  end  of 
column  reaches  over  and  forms  bearing  for  the  upper  and  lower  ends  of  spindle. 

Lower  part  of  column  to  be  turned  to  fit  table  arm  and  provided  with  heavy  flange 
to  bolt  to  sole-plate.  Table-arm  to  be  fitted  to  column  and  arranged  to  revolve  about 
the  same,  and  fitted  with  square  compound  table,  and  provided  with  vertical  adjust- 
ment.   Counter-shaft  with  driving  pulleys  to  oe  provided  for  this  machine. 

Driring-cone  to  have  four  steps  for  3-inch  belt.  Largest  cone  to  be  about  18  inches 
diameter,  and  geared  to  spindle  in  ratio  of  about  12  to  1,  provide  with  back  gear, 
giving  eight  changes  of  speed. 

Spindle  to  be  not  loss  than  3^  inches  diameter  and  made  of  open-hearth  steel  con- 
tainiug  one-half  per  cent,  of  carbon.  To  have  traverse  of  15  inches  and  provided 
with  quick  return  by  lever,  and  well  provided  with  anti-friction  washers  to  take  up 
the  thrust. 

Feeds  to  be  driven  by  belt,  to  be  three  in  number,  and  transmitted  to  spindle  by 
rack-sleeve.    Counter-balance  to  be  provided  for  spindle,  also  hand-feed. 

Table-arm  to  have  beariug  on  the  column  from  16  to  18  inches  deep.  To  be  capped 
and  provided  with  clamp-bolts  to  damp  to  column.  To  be  adjusted  vertically  by 
screw  bedded  in  column  and  arranged  to  swivel  around  column.  To  be  provided 
with  stop-pin  to  bring  center  of  arm  exactly  under  center  of  spindle. 

Arm  to  project  from  edge  of  column  about  40  inches  and  to  be  tittod  with  ways  for 
square  table  at  least  18  inches  wide.  Arm  to  be  provided  with  bored  hub  to  receive 
bushings  for  boring-bars.    Hub  to  bore  to  4^  inches. 

Square  table  to  be  30  inches  square  and  fitted  to  perfect  bearing  on  table-arm,  and 
provided  with  gib  to  take  up  wear.  Table  to  move  laterally  on  arm  by  screw  operated 
by  hand-wheel  underneath.  Table  to  have  opening  through  center  to  allow  boring- 
bar  to  reach  into  table-arm. 

Column  to  be  turned  to  12^  inches  diameter  to  receive  table-arm.  Front  of  column 
to  have  slot  accurately  planed  to  receive  bronze  nut  for  elevating  and  lowering  table- 
arm.  Columif  to  contain  all  the  bearings  for  drivmg-cone,  back-gear,  and  spindle. 
Lower  spindle-bearing  to  receive  bronze  bush  not  less  than- 10  inches  long,  bored  to 
fit  spindle.  Flange  on  lower  end  of  column  to  be  at  least  20  inches  diameter,  not  less 
than  If  inches  thick,  and  bolted  to  sole-plate  by  at  least  four  heavy  bolts. 

8ole-plat0  to  be  not  less  than  7  inches  thick,  6  feet  long,  and  3  feet  6  inches  wide. 
To  be  provided  with  slots  for  clamping  work,  and  bored  to  4^  inches  exactly  under 
center  of  'spindle  to  take  boring-bars.  Distance  from  sole-plate  to  lower  end  ef 
spindle  to  be  56  inches. 

Material  and  workmanship  to  be  first  class  throughout.  All  bearings  must  be  ao- 
cnrately  fitted.  All  gearing  tobe  of  steel  or  strong  close-grained  iron,  containing  25 
per  cent,  of  cold-blast  iron. 

All  shafts  not  otherwise  specified  to  be  of  good  machinery  steel,  and  all  bolts  to  be 
of  refined  iron.  All  nuts  frequently  used  to  be  case-hardened.  Counter-shaft  pul- 
leys, hangers,  wrenches,  and  all  other  appliances  to  complete  machine  ready  for 
operation  to  bo  furnished  with  drill. 

CLASS  8. 

Specifications  for  one  60-tncft  horizontal  boring  and  drilling  machitie. 

This  machine  is  to  bore  to  a  center  of  60  inches  diameter.  Longitudinal  table 
to  b«7  feet  long,  and  fitted  with  compound  table  surmounted  by  circular  table. 
Outer  end  of  longitudinal  table  to  be  supported  by  a  yoke,  which  also  forms  the  bear- 
ing for  the  end  of  boring-bar. 

I)riving-oone  to  have  five  steps  for  3^-inch  belt,  ranging  from  about  8  to  18  inches 
diameter.  Cone  to  be  strongly  back-geared  to  spindle  sleeve  in  ratio  of  10  to  1,  giv- 
ing ten  changes  of  speed.     Speed  to  be  adapted  for  steel. 

Spindle  sleeve  to  be  of  strong  close-grained  cast-iron,  and  running  in  brass  bearings 
co^uposed  of  90  copper  and  10  tin. 

Spindle  to  be  of  open-hearth  steel,  containing  one-half  per  cent,  of  carbon.  Diame- 
ter to  be  4  inches.  Spindle  to  have  traverse  of  4^  feet,  obtained  by  two  settings  of 
same.     Bpindle  to  have  quick  return  by  hand. 

Feida  to  be  Adapted  for  steel.    To  be  four  in  number,  two  for  dxVWxii.^  v^^  V«^  Vsv. 
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boring,  driven  by  positive  gearing  from  boa<l-»tock,  and  transmitting  motion  to  spin- 
dle by  nick  and  pinion,  or  otherwiHe.  All  hand-wlieclri  and  levers  f(»r  oper.itiug  spin- 
dle uud  feeds  by  hand  to  l)e  in  convenient  location  in  front  of  head-stock. 

LoitgUudinal  table  to  be  7  feet  long  and  24  inches  wide,  and  fitted  to  ways  on  froDt 
of  head-stock,  and  provided  with  clamp-gibs  on  same.  Table  to  be  sapportad  at  the 
outer  end  in  yoke  and  fitted  with  elevating-gear  for  band  and  power. 

Compomni  lahle. — Internii'diate  table  to  oe  fitted  to  longitudinal  table;  to  be '24 
inches  wide  and  'A6  inches  long. 

Cross  lable  to  be  fitted  to  intermediate  table;  to  be  3G  inches  wido  and  about > 
incheti  long. 

Circular  table  to  be  mounted  on  cross  table;  to  be  4i^  inches  in  dianiotcr,  and  pro- 
vided with  Hp«'(;ial  power  fi^Ml  for  circular  milling.  Feed  to  be  tranMinirttul  tn  circu- 
lar tabic  by  tangent-gt^ir.  Table  to  be  provided  with  clamp-gibn  for  holding  iu 
pOHition  whi'ii  used  for  otlier  purpose**.  Fc<*d  to  ranges  from  one-twt*ntietb  inch  \ttT 
n*volution  for  the  finest  t-o  one-fourth  inch  for  the  coarsest,  or  diameter  of  42  iuchrv 
Feeds  to  he  funr  in  nunib«>r. 

Facing-hvad  to  be  pnwidod  to  go  on  flange  of  spindle-sleeve. 

Head-stock  to  be  of  strong  box  form,  with  int-erior  arranged  for  tool-clonet- 

Sole-plate  to  be  at  least  7  inches  deep  and  30  inches  wide  and  provided  with  lng« 
for  foundation -bolts. 

Eleratlnij-vrrews  to  be  of  good  quality  machinery  Bt«el,  not  lass  than  3^  inches  iu 
diameter,  and  fitting  into  nuts  not  less  than  7  inches  long.  I'itch  to  be  from  one- 
third  inch  to  <»ne-half  inch. 

Material. — All  pinions  of  small  dianiet4?r  to  be  made  of  steel -forgings,  niid  all  otluT 
g«'!iriiig  to  he  rlosi^-grained  cast-iron  containing  "i^t  per  cent.  i»f  cold -blast  iron.  All 
Mlwifis  and  feed-screws  to  l>e  niaile  of  good  machinery  steel,- and  all  bolta  of  sierlfr 
refined  iron.     All  nut^  fn'quently  used  to  be  cam^-liardened. 

/f'(0'A7)ifiifN/fi;;:ind  linish  to  bv  first  class  throughout. 

All  necrssary  c«mnter-Hhufts,  pulleys,  hangers,  wrenches,  snd  other  appliancts  to 
coMiple.te  machine  ready  for  operation  to  be  furnislicd  with  machine. 

CLASS  T. 

Specifications  for  one  horizontal  boring^  drilling^  and  milling  machinem 

This  mnehine  is  to  bore  anywhere  in  a  space  of  9  feet  wide  by  6  feet  Jiigb. 

Machiiu^  to  consist  of  a  heavy  column  10^  feet  high,  mounted  on  a*  bed-plate  Ap- 
proximately 14  feet  long.  The  column  to  be  moved  along  the  bed-plate  by  iM)ircr 
operating  through  worm-gear  and  raek,  and  to  have  hori/.ontal  movement  of  9  TM 
on  hed.  The  face  of  enluinn  to  ho  not  less  than  30  inches  wide,  fitted  w^th  flat  war», 
upon  which  is  fitted  a  heavy  saddle  40  inches  square,  carrying  the  spindle. 

Saddle  to  be  aircurately  lifted  to  face  of  column  and  provided  witn  gib  to  take  up 
wear.  Saddle  to  be  4u  inches  square  and  counterbalanced  by  weight  hung  inside  tbe 
column ;  weight  to  he  built  up  (»f  pieces  easily  handled.  Saddle  to  have  vertical 
travel  of  <J  feet  l>v  heavy  steel  screw. 

lioring-Mpindlc  to  be  ;"ii  inches  in  diameter ;  to  be  made  of  opcn-hoartb  steel  contain- 
ing 4  per  cent,  of  carbon,  i^pindles  to  he  driven  by  two  splines  ft  inch  wide,  and  «!icl< 
in  a  heavy  revolving  sleeve  of  strong  c:ist-iron,  driven  in  either  direction,  contrttllnl 
by  reversible  lever  <!onveiiiently  placed  on  saddle.  Spindle  to  have  traverse  of  4  t<rt 
through  sleeve. 

spindle/crd  to  be  trauHinitted  to  spindle  by  rack  and  pinion.  Eight  changes  of 
feed  t<»  be  provided,  ranging  ironi  ^\j  inch  to  ^j  inch  per  revolution.  Hand-feed  Vi\ 
([uick  return  by  hand  to  he  ))rovidcd. 


qnitk 

traverse  niotitm  of  (50  inches  per  minute,  reversible  in  either  direction,  to  be  providd 
for  the  column  and  saddle.  All  of  the  ahove  feeds  to  be  ccmtrolled  by  haud-lefW 
conveniently  placed  on  the  front  of  saddle.     All  speeds  to  be  suitable  for  steel. 

iivd  to  be  7A  inches  wi<le  and  *20  inches  deep  at  least.  To  be  fitted  with  flat  wtvf 
for  column.  Weh  to  he  carried  across  the  top  without  openings.  Center  part  ori»««l 
to  he  depres.setl  the  full  length  and  n-ceive  the  driving  and  feed-shafts  and  feed-iaek. 
Column  hearing  on  bed  to  l»e  .54  inches  witle,  r>7  inches  Icmg. 

Drivinij-vonc  to  have   six  steps   for   4-inch  belt,  ranging  from  i)  inches  to  22  incbei 

diameter.     To  he  hack-beared,  giving  twelve  changes  of  speed.     Coue*to  be  gev"' 

to  s))indli*  in  a  ratio  of  from  Irj  to  1  or  20  to  1.     Motion  from  cone  to  be  transmitK^ 

by  Iwiivy  longirndinal  shaft  running  under  cohimn  the  full  length  of  bed,  abaft  to b« 

at  least  21  ^  inches  iliameter.    VeiVvcaX  sViablt. \m  Q;V)V\\uvu  to  receive  motion  from  loi^ 
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tndinal  shnffc  by  bevel-geara.  Shaft  to  be  2\i  iDchea  diamotor  and  geared  to  spindle 
in  ratio  of  3  to  I.    Cone  and  back-gear  to  be  placed  at  one  end  of  bed. 

IVork'table  to  be  placed  on  Hide  of  main  bed ;  to  consist  of  a  heavy  bed  fitted  with 
flat  ways  aud  T-slotsfor  bolt«.  Bed  to  be  approximately  5  feet  wido^  on  top  and  ex- 
tend I'i  feet  out  from  main  bed.  Shoald  It  be  desirable  to  change  dimensions  or  di- 
rection of  location  of  talde,  tLe  contractor  will  be  notified  of  it  in  time.  Work-table 
to  be  mounted  on  bed  just  described,  to  be  approximately  5  feet  wide  and  7  feet  long. 
To  be  well  supplied  with  slots  fur  bolting  work,  and  provided  with  center-bearing 
for  circular  table. 

Circular  table  to  be  approximately  6  feet  in  diameter  and  arranged  to  revolve  on 
rectangular  table.  To  be  provided  with  divisions  and  index  on  circumference,  and 
facilities  for  clamping  in  position.    To  be  easily  removable  when  desired. 

Outer-bearing  for  long  boring-bars  to  be  provided.  To  consist  of  stiff  columns  of 
box  form,  and  fitted  with  sa<Ulle  a<1jnstable  verticaJlv  by  screw,  and  provided  with 
bushed  bearing  for  boring-bars.  Column  to  be  provided  with  strong  flange  on  bot- 
tom for  bolting  to  table. 

JVorkmanehip  and  material  to  be  first  class  throughont.  All  surfaces  to  be  carefully 
scraped  to  good  aud  true  bearings,  and  all  quick  running  shafts  to  have  composition 
bearing  bnshes  of  90  copper  and  10  i  iu.  All  shafts  and  screws  not  otherwise  specified 
to  be  of  good  machiliery  steel.  All  gearing  to  be  of  steel  or  strong,  close-grained 
iron  containing  25  per  cent,  of  cold-blast  iron. 

All  bolts  to  be  of  refined  iron,  and  all  nuts  frequently  used  to  be  case-hardened. 

Counter-shafts,  pulleys,  hangers,  wrenches,  aud  all  other  appliances  to  complete 
machine  ready  for  operation  to  be  furnished  with  machine. 

• 

CLASS  U. 

Specifications  forgone  Brainard'a  automatic  gear-cutting  machine. 

This  machine  is  to  cut  spur  and  bevel  gears  np  to  40  inches  diameter.  To  be  au- 
tomatic in  all  its  movements ;  after  being  set  and  started,  the  cutter  is  to  cut  through 
the  gear  blank,  returns  to  the  starting  point,  it  is  to  rotate  the  dividing  wheel  to  the 
exact  place  for  the  next  tooth,  aud  to  repeat  the  operation  indefinitely  without  fur- 
ther attention  from  the  operator.  The  machine  is  to  be  as  simple  as  possible,  and  to 
niuke  all  the  motions  as  nearly  positive  as  possible. 

The  fe^d-motion  to  be  by  diflorential  gearing,  connected  by  hardened-steel  clntches. 

For  the  cutting  of  bevel-gears  provision  is  to  be  made  for  getting  the  "  set-over" 
with  unfailing  accuracy  and  certainty,  obviating  the  usual  **  cut  and  try"  system. 

All  motions  to  be  quiet  aud  without  shock. 

The  main  spindle  and  center  spindle  to  be  of  crucible  steel,  the  cutter-spindle  to  run 
in  J>ronze  bearings,  and  to  be  bored  to  receive  taper  arbor  carrying  cutter. 

Both  spindles  to  have  holes  through  their  entire  length. 

Workmanship  must  be  first  class,  and  all  feeds  to  be  adapted  for  steel. 

A  rack-cutting  attachment  to  be  furnished  with  the  machine. 

Counter-shaft,  hangers,  pulleys,  wrenches,  and  all  appliances  to  complete  machine 
ready  for  operation  to  be  furnished  with  machine. 

CLASS  y. 

Specifications  for  one  heavy  milling  machine^  manufactured  by  Pedriok  <f  Jyer, 

The  machine  must  possess  vertical  and  angular  attachment ;  it  must  be  adapted 
for  cutting  racks,  and  spur  and  bevel-gears  up  to  40  inches  diameter,  for  profiling 
or  angular  milling,  combing  or  drilling  at  right  angles  to  the  main  spindle  of  the 
machine,  cutting  up  square  stock  by  saws,  milling  of  slots,  arcH,  or  circles,  dies  for 
sheet-metal,  square  pieces  on  edge,  etc.  Bidders  to  state  size  of  largest  and  smallest 
gears  the  inat^liine  will  cut. 

The  spindle  to  be  of  steel,  and  the  front  end  to  run  in  solid  self-centering  boxes. 
Spindle  to  be  threaded  on  the  end  to  screw  on  large  innerted  tooth-mills,  etc.  The 
hole  in  the  end  of  spindle  to  receive  arbors,  bushings,  etc.,  to  be  about  12  incheslong, 
2  inches  diameter  at  enter  and  l^  iucues  at  inner  end,  so  as  to  be  practicable  for  heavy 
work. 

The  overhanging  arm  to  be  of  hammered  steel ;  it  should  move  out  to  support  cutter- 
arbors  26  inches  from  end  of  spimllC}  and  should  be  arranged  to  be  pushed  back  or 
moved  out  of  the  way  entirely  when  not  in  use. 

The  knt-e  to  have  a  bearing  of  24  by  14  inches  and  a  vertical  movement  of  19  J  inches. 
Its  movement.in  line  with  the  spindle  to  be  12  inches. 

Table  or  platen  to  be  48  by  14  inches,  horizontal  feed  12  inches,  transverse  feed  32 
inches.    It  should  have  three  T-slots  for  i-inoh  bolts  on  top.    It  must  b^  ^\»fiR^^\^^ 
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for  end  or  id  line  with  spindle,  and  its  feed  Is  to  «>ii'ta:*-  aut^iiiaticAUr  wLiW  iniar 
poaiti<>!!.  Thtrre  must  be  three  fee<U— one  for  i.'i!'i»-.  fuv  in  Hue  with  ibt-  ^j^iiidle.  ud 
on*-  n:i  and  d«»wri  iVrd.  all  reversible  aiid  aniOM  :iMe.  wifh  ant^-matio  stoji*. 

All  ff'd$ to  he tirraniitd /itr  Btetl-fhiUinij.  tud  ru  be  ihivrii  by  a  'J-ii.ch  \y-\\  And  b». 
tion  further  eoiiVry»rd  throngh  cat-^raV»  ani'.  clutohrji.  It  nsiisr  U*  ivvei>it*Ie_ADd  o^ 
eratt'-d  by  a  levi?r  i<f  such  c-ouAtructiun  a«  tu  remain  in  any  p-.x^iiiou  dr»ired.  Xva 
lever  is  I  •  conrrnl  all  difl'-Tent  fredi  ia  al!  dirri-tinn*.  ami  to  wurk  w;:b  aatomftiie 
fitopa.  All  te«'d-::var<4  to  be  of  steel,  cat.  Dials  to  Tfa>L  in  decimals.  Izidex  fae*2U 
ftwing  16  inohrs.  Vise  to  swiuf;  at  any  angle  tmiu  i»  \o  I*'  drjirees.  u-  h;iTe  Lardr::<id- 
Bt**el  jaws  •■  by  2  in>-hrs.  an«l  to  upea  h\  inch»"». 

LottHttr-fh'ifts  to  hrive  two  cliitch-palley«  ami  to  havf  farllitir*  •'••r  nilinc  while  m1- 
ley*  ar»*  r»?vi-r?.j!ijr.     H.iii;j:rr8.  drip-cups,  ahifier  rod,  aud  all  uecea»ary  ai*|iun«rzu&M 
to  l»e  furnished  inr  conni*-r-»liaft. 
Jfitk  t/iis  machihf  trill  ie/wHisiifd: 
Iiiilex-head  with  bat-k  center: 
Venieal  Mn<l  an^nlar  attachment ; 
Universal  visr-chnck : 

And  «i:ch  other  attachments  as  are  mannfactnred  by  Pedrick  «Sb  Aver  for  tbs 
machine. 

CLASS  W. 

SpeciftcatloM  for  inv  Ao.  3  unirenal  grinding  m  ic A iN^f,  a$  manu/acturcd  hjf  IfvaBf 

Brown  J*  Sharpf. 

The  bed  of  this;  machine  to  be  supported  upon  t««»  ba:**-*,  forming  cb^?eis  for  porv 
and  tixtun^s. 

Table,  to  which  head  and  foot-stocks  are  clamjHrd.  to  be  movable  about  a  ceotni 
pivot  for  grinding  tapers.  Head  to  have  a  graduated  base  and  to  be  turned  atai^ 
an<rle :  foot-stock  to  be  fed  by  a  screw  and  to  have  sprin:;  expansion  arrangement. 

The  whfrel-stand  ba!»e  to  be  wt  at  any  angle,  and  enii'ry-whirel  to  be  f«-tl  lorwAnilf 
a  baud-wheel  while  so  adjusted.  Emery-wheel  to  be  I'J  inchesi  in  diameter  andlote 
driven  by  two  If-incb  belts. 

Spindle-journals  to  be  of  steel,  hardened  and  accurately  gronud.  Eniery-vb(ri 
bearinsrs  also  to  be  hardened  and  ground,  wiib  li>iX">  to  compeu^te  for  wear.  iU 
workin^r-bearing  surfaces  to  be  accuratt-ly  scraped. 

(.  ounter-shaft,  hangers.  ]iulleys,  wrenche**.  and  all  appliances  to  complete  niacbine 
ready  for  operation  to  be  furni>hed  with  machine. 

CLASS  X. 

SpeciJi':atton^  for  one  tool-grinding  mavhine,  ay  built  hy  JVm.  Sellera  .f*  Co. 

This  machine  i>  to  do  all  work  r*»quired  after  forging  to  finish  tools  to  sh.ipe. 

SUde-rtstfi,  adjustable  in  any  an;:le  by  niean-^  of  jjratln.roil  ari-sand  verniers,  tobiw 
vertical,  boiiziuital.  and  rotary  motion,  moving  the  inul  in  all  directions  in  frouKf 
the  griuding-wbeel  so  as  to  grind  several  faces  at  one  setting  to  any  angle  of  cietf* 
ance  or  top  rake. 

The  machine  is  to  be  furnished  with  fornier-jdate>  for  grinding  all  the  forotfrf 
roughing- TOM  Is  fiuind  most  useful  in  practice,  and  al>o  wiih  means  to  enable  Df 
former-]) iatf>  tu  be  uriginaied  I'mni  a  sample  toid  made  by  baud  or  otherwise. 

The  niacliine  is  also  to  be  provided  with: 

L.  A  chui.k  Inr  circular  or  nMind-n'»»*  tools,  which  is  also  used  in  connection  wiA 
former- plates  furnished  to  grind  curved  face  rougliing-to<ils,  riglii  or  left  handftf' 
at  any  angle. 

2.  A  holder  to  be  used  in  grinding  the  side  or  base  itf  the  shank  of  tool. 

3.  A  chnck  by  means  of  which  any  bent  tool  can  W  ground  «in  all  it«  faces,  witbi^ 
changing  itspu^itinn  in  its  chuck,  with  as  mncli  ease  as  the  griiitliug  of  straight  toak 

4.  A  chuck  to  linld  splining  or  kev-M-atitig  tool>  in  the  s:inie  manner, 
o.  A  crane  for  lifting  the  wheel-cover,  changing  the  wheel  on  its  spindle,  liftiiC 

chucks,  etc. 

b.  Tables  or  diagrams,  supported  on  a  convenient  holder,  showing  angles,  pofiii* 
of  chuck,  etc.,  and  all  otiier  data  necessiiry  for  a<iju3ting  the  machine  to  grioiit^ 
ditferent  i^hapes  and  !>izes  of  tools. 

7.  Counter-shafr.  hautfors,  pulleys,  wrenches,  and  all  appliances  to  complete  B^ 
chine  ready  for  operation. 

CLASS  Y. 

Specifications  for  one  emtry-wkeel  tool-firindcr  Xo.  4.  a$  manufactured  hy  the  SjjniHl^ 

Glue  and  Emtry-iehiel  Compani/. 

Emery-wheel  to  have  30  inches  diameter  and  4  inche<i  width.     Hood  of  wlMil^  I 
have  a  auitable  opening  vr'itU  co^et  on  V>ac^^oT  ^T\vkdVv\^  long  tooU. 
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This  machine  is  to  be  furnished  with  water-tanks,  ceutrifnt;al  pump  piped,  slide* 
rest,  ooanter-shaft,  hangers,  pulleys,*  wrenches,  and  all  appliances  to  complete  ma- 
chine) ready  for  use. 

CLASS  z. 

Sp«eiJicaiion$  for  two  cutter  and  reamer  grindern  Xo,  3,  as  manufactured  by  Darling, 

Brown  if  Sharpe. 

Allmoyingpartsof  this  machine  to  bo  ndjiistable.  Spindle  to  have  two  speeds; 
distance  between  centers  12  inches;  niat'.hinu  is  to  grind  mills  or  sholl-rcaiiicrs  up  to 
6  inches  diameter  and  G  inches  length. 

Emery  wheels  used  up  to  7  inches  (li.ametcr,  cither  with  or  without  water. 

Counter-shaft,  hangers,  pulleys,  wrenches,  and  all  appliauces  to  complete  machine 
ready  for  operation  to  be  furnished  with  machine. 

CLASS  a. 
Spoeifioations  for  one  1,000  or  1,100  pounds  single  standard  Htcam-hammer. 

Weight  of  drop  and  attached  parts  to  bo  1,000  or  1 ,100  pounds.  Extreme  stroke  to 
be  not  less  than  27  inches.  Upper  die  surfucuto  be  about  1^  by  9  inches,  aud  to  be 
set  at  the  proper  angle  for  drawing  and  Hnishin^. 

Slide-yalye  to  be  perfectly  balanced,  to  bo  easily  handled,  and  of  great  durability. 
Valve-gear  to  be  simple,  taking  up  its  lost  motion,  and  operating  either  automati- 
cally or  by  hand,  producing  every  desired  variation  in  Icugth,  p(Ksition,  rapidity,  and 
force  of  blow.  Cylinder-head  to  be  cushioned  to  prevent  injury  to  cylinder  through 
carelessness  of  operator.  Machine  to  be  furnished  with  anvil-block  aud  one  set  of 
plain  forging-dies. 

Fovndation  drawings  to  be  furnished. 

The  machine  is  to  be  equal  in  design  to  that  built  by  the  Morgan  Engiueoring  Com- 
pany, and  is  to  be  tried  before  leaving  the  works. 

CLASS  b. 

Specifications  for  one  J^lurlevanfs  steel  pressure-blower,  Xo,  3. 

The  blower  to  have  a  diameter  of  outlet  of  6^  inches,  and  to  1)e  right-hand. 
Counter-shaft  to  be  furnished  with  blower. 


Proposal. 


(Place  of  Husinks-i:) 


(Date:) ,  18y9. 

To  the  Commanding  Officrk, 

IFatervliet  Arsenal,  West  Troy,  X,  Y. 

Sir:  In  acconlance  with  and  subject  to  all  the  stipulations,  conditions,  and  re- 
quirements of  the  foregoing  advertisement,  instnictious  to  bidders,  and  spec  ideations, 

which,  so  far  as  they  relate  to  this  proi)osal,  are  made  a  part  of  it, propose  to 

,  and  will  complete  the  same  ou  or  before ,  188.). 

make  this  proposal  with  a  full  knowhulgo  of  th«^  stipulations  and  require- 
ments which  govern  the  work,  and  will,  if  it  be  accepted,  enter  into  a  contract  with 
good  and  sutUcient  sureties  for  the  faithful  execution  and  performance  of  the  same. 

(Name  of  person  or  firm :) 

(Address:) 


GUARANTY  TO  THE  ACCOMPANYING  BID. 


We, ,  of ,  in  the  State  of and of ,  in 

the  State  of  — « ,  hereby  guaranty  and  bind  ourselves  and  each  of  ns^  our  and  each 

of  our  heirs,  executors,  andadministratorH,  to  tbe  e£fect  that  if  the  bid  of 

berewith  accompanying,  dated  ,  18cf9,  for ,  shall  be  accepted  in 

whole  or  in  part  within  thirty  (30)  days  from  the  date  of  the  open  in*;  of  proposals, 
the  said  bidaer, ,  will,  within  ten  (10)  days  after  being  notified  oC^^\\<s.V^ 
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acceptanco,  untcr  into  a  coutract  with  the  Unitcil  8tat€«  in  acconlance  with  the  t«rni 

and  cunditions  of proposal  ,  and  will  givo  bond  with  good  and  sufficient  80I^ 

tics  for  t\w  faithful  and  iiroper  fiiltillinent  of  the  same.  And  in  caao  the  naid  biddn 
shall  fail  to  enter  into  contract  within  the  said  ten  (10)  days  with  tlio  proper  offieef 
of  the  Unite<l  States,  and  lurniHh  good  and  sufflciunt  bond  for  tho  fuithfiit  iierfona- 
ance  of  the  same  according  to  thti  terms  of  said  bid  and  advertisement,  we  and  each 
of  ns  hereby  stipulate  and  guaranty,  and  bind  ourselves  and  each  of  us,  our  and  each 
of  our  heirs,  executors,  and  administrators,  to  pay  nnto  the  United  States  the  difference) 
in  money  between  the  amount  of  the  hid  of  tho  said  bidder  and  tlie  amount  for  whicb 
the  proper  olUcer  of  tho  United  States  may  contract  with  another  party  tn  fimii^h 

said ,  if  the  latt4*r  amount  be  in  excess  of  the  former,  for  the  whole 

periwl  covered  by  the  proxtosal. 
WitnesMseH: 

[SKAI..] 

IsEAL.] 

Dated 


justification  of  tiik  glakantoks. 

State  ok , 

Coiiutt/  of ,  «« ; 

I, ,  one  of  tho  guarantors  named  in  the  witliin  guaranty,  do  swttf 

that  I  am  xu*cuuiarily  worth  tho  sum  of over  an<l  above  all  my  debts  andli»> 

hilities. 

[Signature  of  guarantor.]  

Beforo  nie, 

[Signature  of  officer  administering  oath,  with  seal,  if  any.] 


State  of 


County  of ,  ss  : 


I, ,  one  of  the  goarantors  named  in  the  within  guaranty,  do  uwetf 

lat  I  am  pecuniarily  worth  tliesum  of over  and  above  all  my  deljtH  andlii* 


that  I  am 
hilities. 

[Signature  of  guarantor.] 

Before  me, 

[Signature  of  officer  administering  oath,  with  seal,  if  any.] 


CERTII'ICATK, 

I, ,  do  h<?nil»y  certify  that and ,  the  g■•^ 

antors  above  named,  are  personally  known  to  me,  and  that,  to  the  best  of  my  knovl- 
edge  and  belief,  each  is  ])ecuniariiy  worth,  over  :ind  above  ail  his  debtH  and  liaUifi' 
ties,  thesuui  stated  in  the  accompanying  affidavits  subscribed  by  hini. 

[Signalnro  of  certifying  official,  who  liiust  be  a  United  ) 

States  judge  or  other  United  States  civil  officer.]        ) 

Note. — The  certificate  may  he  given  separately  as  to  each  guarantor,  and  modified 
accordingly. 
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I. 

SPECIFICATIONS  FOB  PNEUMATIC  DYNAMITE  GUNS. 

(1  plate.) 

Each  groop  or  battery,  iu  all  cases  where  the  number  and  type  of  gans  permit,  to 
consist  of  two  pneumatic  dyuamitc-guus,  iucluding  the  necessary  machinery  to  fire 
and  handle  the  same,  and  carriatres  and  ammunition  for  the  same,  all  complete,  which 
must  be  mounted  iu  place  ready  for  military  use,  at  the  places  designate  in  the  ad- 
vertisement of  December  8,  18H8. 

The  8-inch  gun  may  be  70  calibers  and  one  of  the  15-inoh  guns  32  calibers  length 
of  bore;  the  remaining  15-inch  ^iins  to  be  40  calibers,  or  of  sufficient  leneth  of  bore 
to  fulfill  the  conditiouH  as  to  range  specified  fur  the  15-inch  guns  of  40  calibers  length 
of  bore. 

Each  plant  of  two  15-inch  guns  to  comprise  a  suitable  complement  of  boilers,  air- 
oompressore,  stora^^e  reservoirs,  and  hydraulic  i^umps  to  give  capacity  for  a  continu- 
ous lire  of  30  rounds  for  the  first  Lour  and  20  rounds  per  hour  thereafter,  such  capac- 
ity to  be  satisfactorily  established  by  actual  tests ;  the  boilers  and  compressors  in- 
cluded in  suchplaut  to  be  iu  duplicate,  ciush  to  supply  one-half  the  required  capac- 
ity. For  each  gun  which  may  be  mounted  singly  the  plant,  as  previously  cited,  to 
give  capacity  for  a  continuous  iiro  of  20  rounds  for  the  first  hour  and  10  rouuds  per 
hour  thereafter. 

The  boilers  to  be  of  a  character  to  pass  the  usual  Government  inspection ;  the  com- 

gressors  to  be  capable  of  giving  at  least  the  requisite  number  of  cubic  feet  capacity  per 
our  at  1,000  pounds  pressure  per  square  inch,  and  a  proportionate  volume  at  apress- 
nre  of  3,000  pounds  per  square  inch,  and  to  be  so  tested.  The  storage  reservoirs  and 
connecting  pipes  and  valves  to  be  subjected  to  a  t«st,  by  hydraulic  pressure,  of  2,500 
pounds  per  square  inch,  and  the  gun-valves  and  firing-reservoir  to  a  similar  test  at 
1,H00  pounds  per  square  inch. 

The  gun-carriages  to  bo  center-pintle,  to  admit  of  traversing  through  180  degrees, 
or  360  degrees,  if  so  required  by  the  United  States,  and  of  elevating  to  -|-35  degrees  ; 
to  be  trained  and  elevated  by  pneumatic  or  hydraulic  power  directly  under  control 
of  the  gunner,  and  admit  also  of  the  same  movements  by  hand  power' when  required. 
The  range  of  projectile  to  be  controllable  by  variations  of  the  pressures,  elevations, 
or  setting  of  valves,  singly  or  combined.  The  valve  or  firing  device  to  be  automatic 
and  acyustable  in  its  opening  and  closing,  so  that  the  loss  of  air  may  be  readily  con- 
trolled. The  loading  ai»paratu8  to  be  of  such  character  as  to  permit  of  a  rate  of  fir- 
ing at  least  once  in  tliree  minutt^s  for  tin;  l.j-inch  gun,  and  a  projectile  charged  with 
500  pounds  of  the  explosive,  and  twice  that  rate  of  speed  for  the  same  gun  and  a  pro- 
jectile charged  with  100  pounds  of  the  explosive. 

The  shell  to  be  of  such  character  as  to  insure  a  uniform  aud  steady  flight  and  not 
break  up  in  air  or  be  inechauically  destroyed  on  impact  with  water  before  detonation 
of  the  cnarge;  to  be  provided  with  suitable  electric  contact  fuses,  which  shall  be 
safe  in  handling  and  certain  of  action ;  to  admit  of  igniting  the  charge  at  any  de- 
sired point,  and  also  of  igniting  the  charge  at  a  number  of  points,  to  insure  an  ex- 
plosion of  the  first  order  with  the  heavier  charges ;  to  be  provided  also  with  an 
electric  immersion  fuse,  which  shall  be  capable  of  ignition  by  immersion  in  salt  or 
fresh  water  and  a<lmit  of  fully  controlling  the  time  intervening  between  the  en- 
trance of  the  shell  into  the  water  and  the  explosion  of  the  charge.  The  shell  to  be 
charged  with  the  best  quality  of  explosive  gelatine  or  an  equivalent  bulk  of  other 
high  explosive^  with  proper  provision  made  to  insure  safety  in  handling  and  while 
loaiding  and  firing  the  guns. 

The  ten  unloaded  shells  required  to  be  supplied  with  each  ^^un  must  be  provided 
If ith  the  fall  complement  of  fuses  herein  stipulated  and  be  in  complete  order  for 
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lino  without  otlicr  prcjiaraliuii  than  tho  insertion  of  the*  charge,  viz:  For  8-inch}^ 
five  of  ouch  adapted  tochargcH  of  50  and  1(K)  jioundR  of  explosive  gelatine,  respect* 
iTely ;  and  for  iiVinch  gun/ two  adapted  t<»  char";«*s  of  100,  five  to  charges  ot  2(Ci, 
and  threo  to  charges  of  ."jOO  ponndn  of  ex]d(»sive  gelatine,  respectively. 

One  giin  of  ooch  caliber  to  be  Rt*looted  by  the  Ciovernnieut,  to  be  subjected  toiirine 
testrt  for  range,  accuracy  of  fii-e.-and  action  of  ])rojectileand  fuse,  as  follows:  S-inei 
gnn,  Ave  rounds  of  sheJl  charged  with  50  and  tive  rounds  charged  with  100  poundi 
of  explosive  gelatine;  15-incn  gun,  three  rounds  of  shell  charged  with  r>0.  eijjfct 
rounds  charged  with  100,  ten  rounds  charged  with  *200,  and  five  rounds  charged  witii 
500  pounds  of  explosive  gelatine.  The  remaining  guns  to  be  each  tired  six  proof 
rounds,  of  which  one  shall  be  with  shell  containing  tho  niaximnm  charge  of  the  ex- 
plosive and  live  with  a  suitable  iron  plug — or  dummy  projectile — of  full  caliber  and 
weight,  to  test  tho  uniformity  of  action  of  the  valve' mechanism  and  other  workiac 
pwt«,  as  well  as  to  verify  the'rat*e  of  rapidity  of  firing  and  loading. 

The  proof  and  other  trials  of  tho  guns  and  appurtenances,  herein  stipulated,  mmt 
be  made  at  the  expense  of  the  contractors,  who  will  furnish  all  the  charged  ind 
the  dummy  projectiles  or  iron  plugs  reqiiirtHl  th«^n'for,  to  be  delivered  free  of  cost  to 
the  United  States  at  Sandy  Hook,  N.  J.,  or  at  such  (loints  as  the  said  projectiles shafl 
be  required  for  the  tests  or  jiroof  liriugi 

Further  stipulations  are  as  foUows : 

The  H-inch  gun  must  be  capable  of  pmjccting  shell  charged  with  100  pounds  of  the 
explosive  to  all  ranges  from  100  yards  to  *2,000  yards,  and  shell  charged  with  SO 
ponnds  of  the  explosive  to  all  ranges  from  1(H)  yard's  to  3/200  yards. 

The  15>inch  gun  of  3*2  calibers  length  of  bore  muHt  be  capable  of  projecting ahefl 
to  the  following  ranges  with  the  charges  of  explosive  noted,  namely: 

From  100  to  1,760  yards,  a  shell  containing  5(K)  pounds  of  the  explosiTe. 
From  100  to  3,000  yanls,  a  shell  containing  '2iK)  pounds  of  the  explosive. 
From  100  to  4,000  yards,  a  shell  containing  100  poumis  of  the  explosive. 
From  100  to  5,000  yards,  a  shell  containing    50  iH>uuds  of  the  explosive. 

With  a  15-inch  gun  of  40  calibers  length  of  bore  the  sjiid  ranges  to  l>o  increased  0 
the  following,  namely :  '2,000,  3,550,  4,^0,  and  5,50i»  yards,  without  dimitintion  of  the 
stated  charges;  provid(*d  that  if  the  15-inch  guns  do  not  attain  the  extreme  iiDpi 
stated,  forfeitures  shall  be  imposed  for  each  yard  of  defirien<'y  in  range  as  followi: 
with  500  pounds  charge,  $5 ;  with  '2<X) ponnds  charg<>.  $'2  :  with  100  pounds  charge,  fl; 
with  50  pounds  charge,  50  cents;  and  provided  further  that  the  limit  of  dencicMJ 
shall  not  exceed  10  per  cent,  of  the  stated  ranges. 

The  accuracy  of  tire  for  all  guns  must  not  fall  below  that  indicated  in  the  aceoa- 
panying  diagram,  marked  A  :  the  percentage  of  hits,  at  all  ranges,  in  a  rectangle  360M 
in  length  by  90  feet  in  width,  to  bo  at  least  ecpial  to  that  indicated  on  the  diagrain* 

One  hundred  per  cent,  of  the  charged  shell  fm'd  lor  explosion  on  impact  most 
show  a  satisfactory  action  of  the  im]Kict  fuses,  and  at  least  i^O  ))er  cent,  of  fW^ 
shells  fired  into  water  must  show  a  satisfactory  action  of  the  immersion  fuse  a^JQ*^ 
for  either  the  time  or  the  depth  of  immersion. 

The  time  nM[uired  to  load  and  fire  one  shell  containing  51K)  pounds  of  the  explofif* 
or  a  dummy  projectile  of  equal  weight  must  not  exceed  three  miiintes,  aud  W 
consecutive  rounds  of  similar  shell  muNt  be  fired  within  forty  minutes;  for  aibefi 
containing  :200  pounds  of  the  explosive,  or  its  equivalent  weight,  one  in  two  niinnts 
and  ten  consecutive  rouuds  in  twenty-seven  minutes:  for  a  sliell  containing  BmaD* 
charges  of  the  explosive,  or  its  equivalent  weight,  onr  in  one  and  oue-half  minntB 
and  ten  couhecntivt?  n»unds  in  20  minutes. 

The  time  of  maneuvering  from  extn^nie  dopi-essiou  to  extreme  elevation,  or  the* 
verse,  not  to  exceetl  15  seconds,  and  the  time  of  coni]dete  traversing  not  to  exceedJ* 
seconds  :  provided  th.il  in  case  these  rates  of  speed  are  not  attained,  a  forfeiture  of fB 
shall  be  imposed  tor  eaeli  additional  second  of  time  required  f«»r«*levating  (ordepiMl' 
iug)  and  tniversing  in  excess  of  the  times  stated  :  and  |>ri»vidod  further  that  theliait 
of  excess  in  time  to  be  allowed  shall  be  '20  seconds. 

The  time  required  for  discharging  tw«'nty  coiiS4*entive  rounds  with  the  heariBlfc 
charges  fn»m  any  single  gun  must  not  exceed  one  hour  and  that  re<iuircd  for  discbiiS' 
ing  thirty  consecutive  rounds  must  not  exceed  two  hours. 

All  dimensions  to  be  subject  to  such  slight  changes,  not  materially  affecting  the i^ 
suits  to  be  attained,  as  the  United  States  may  agree  to  make  as  the  work  prognaM^ 

All  materials  and  workmanship  are  to  be  of  good  quality,  the  valves  andjointiti 
be  air  tight  under  working  pressures,  and  all  parts  of  the* guns  and  machinery  to  W 
efiicient  in  operation.  The  work  shall  be  open  to  inspection  by  the  GovemiiMnt  i^ 
all  stages. 
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n. 

BPKCXnCATIONS  FOR  PNEUXATIO  DTITAIOTB  GUNB. 

1.  The  three  pnenmatio  dynamite  guns  of  15-inoh  caliber,  includinic  the  neceseaiy 
machinery  to  fire  and  handle  the  same,  ammunition  and  carriages  for  the  same,  most 
be^  placed  and  mounted  ready  for  military  use  at  the  place  designated  in  the  adver- 
tiHem«it  of  April  23,  1889. 

2.  The  i^ans  shall  be  40  calibers  length  of  bore,  to.be  fully  equal  in  quality  of  ma- 
teria], finish  of  parts,  and  performance,  and  subject  to  like  tests  as  guns  of  the  same 
caliber  and  length  of  bore  now  being  procured  under  contract.  The  gun  carriages 
and  machinery  to  be  mounted  upon  secure  and  adequate  foundations  which  shall  be 
sufficient  to  withstand  without  any  derangement  a  continuous  fire  of  the  heaviest 
projectiles  to  be  used  in  the  guns. 

3.  The  plant  of  the  three  guns  to  comprise  a  suitable  complement  of  boilers,  air- 
compressors,  storage  reservoirs,  and  hydraulic  pumps  to  give  capacity  for  a  contin- 
uous fire  of  forty-five  rounds  for  the  first  hour  and  thirtv  rounds  per  hour  thereaftoTi 
such  capacity  to  be  satisfactorily  established  by  actual  teste ;  the  boilers  and  com- 
pressors included  in  such  plant  to  be  in  duplicate,  each  to  supply  one-half  the  required 
capacity.  The  connections  to  be  so  arranged  as  to  give  capacity  for  a  continuous  fire  of 
thirty  rounds  for  the  first  hour  and  twenty  rounds  per  hour  thereafter  if  only  two  of 
the  guns  be  used,  and  twenty  rounds  for  tne  first  hour  and  ten  rounds  per  hour  there- 
after if  bnt  one  of  the  guns  be  used. 

4.  The  boilers  to  be  of  a  character  to  pass  the  usual  Government  inspection ;  the 
compressors  to  be  capable  of  giving  at  least  the  requisite  number  of  cubic  feet  capac- 
ity per  hour  at  1,000  pounds  pressure  per  square  inch  and  a  proportionate  volume  at 
a  pressure  of  3,000  pounds  per  square  inch,  and  to  be  so  tested.  The  storage  reser- 
voirs and  connecting  pipes  and  valves  to  be  subjecte<l  to  a  test,  by  hydraulic 
pressure,  of  2,500  pounds  per  square  inch,  and  the  gun- valves  aud  firing  reservoir  to 
a  similar  test  of  1,800  pounds  per  square  inch. 

5.  The  gun  carriages  to  be  center-pintle,  to  admit  of  traversing  through  180  degrees, 
or  360  degrees  if  so  required  by  the  United  States,  and  of  elevating  to  -|-35  degrees : 
to  be  tramed  and  elevated  by  pneumatic  or  hydraulic  power  directly  under  control 
of  the^ifonner,  and  admit  also  of  the  same  movements  by  hand  power  when  required. 
The  range  of  projectile  to  be  controllable  by  variations  of  the  pressures,  elevations, 
setting  of  valves,  singly  or  combined.  The  valve  or  firing  device  to  be  automatic 
and  adUostable  in  its  opening  and  closing,  so  that  the  loss  of  air  may  be  readily  con- 
trolled. The  breech  mechanism  to  be  so  arranged  that  the  gun  can  not  be  discharged 
unless  the  breech  is  completely  closed  and  locKcd.  The  loading  apparatus  to  be  of 
snoh  character  as  to  permit  of  a  rate  of  firing  at  least  once  in  three  minutes  for  each 
gnn,  and  a  projectile  charged  with  500  pounds  of  the  explosive  and  twice  that  rate 
of  speed  for  a  projectile  charged  with  100  pounds  of  the  explosive. 

6.  The  shell  to  be  of  such  character  as  to  insure  a  uniform  and  steady  flight  and 
not  break  up  in  air  or  be  mechanically  destroyed  on  impact  with  water  before  detona- 
tion of  the  charge;  to  be  provided  with  suitable  electric  contact  fuses,  which  shall 
be  safe  in  handling  and  certain  of  action ;  to  admit  of  igniting  the  charge  at  any 
desired  point,  and  also  of  igniting  the  charge  at  a  number  or  points,  to  insure  an 
explosion  of  the  first  order  with  tne  heavier  charges ;  to  be  provided  also  with  an 
electric  immersion  fuse,  which  shall  be  capable  of  ignition  by  immersion  in  salt  or 
fresh  water  and  admit  of  fully  controlling  the  time  intervening  between  the  entrance 
of  the  shell  into  the  water  and  the  explosion  of  the  charge.  The  shell  to  be  chared 
with  the  best  quality  of  explosive  gelatine  or  au  equivalent  bulk  of  other  high 
explosive,  with  proper  provision  made  to  insure  safety  in  handling  and  while  loading 
and  firing  the  guns. 

7.  The  nnloMed  shell  required  to  be  supplied  must  be  provided  with  the  full  com- 
plement of  fuses  herein  stipulated  and  be  in  complete  order  for  use  without  other 
preparation  than  the  insertion  of  the  charge. 

8.  Each  gnn  when  finally  mounted  to  be  fired  six  proof  rounds,  of  which  one  shall 
be  with  shell  containing  the  maximum  charge  of  the  explosive  and  five  with  a  suit- 
able iron  plug— or  dummy  projectile— of  full  caliber  and  weight,  to  test  the  uniform- 
ity of  action  of  the  valve  mechanism  and  other  working  parts,  as  well  as  to  verify  the 
Tiite  of  rapidity  of  firing  and  loading;  and  one  or  all  of  the  guns,  as  the  Department 
may  select,  to  be  subjected  to  firing  tests  for  range,  accuracy  of  fire,  and  action  of 
projectile  and  fuse,  for  which  purpose  the  contractor  must  supply  not  less  than  eight 
projectiles  adapted  to  and  containing  a  charge  of  100  pounds  of  explosive  gelatine. 

9.  The  proof  and  other  trials  of  the  guns  and  appurtenances,  herein  stipulated, 
must  be  made  at  the  expense  of  the  contractors,  who  will  furnish  all  the  charged  ana 
the  dommy  pitrieotiles  or  iron  pings  required  therefor,  to  be  delivered  free  of  oost  to 
the  United  fltaSea  at  Fort  Winfield  Soott,  Cal. 
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10.  It  is  further  stipulated  that  the  tf  nns  shall  be  fully  equal  in  range  and  accnnej 
to  those  of  the  name  caliber  and  length  of  bore  now  being  procured  under  contract; 
provided,  therefore,  it  be  fully  established  to  the  satisfaction  of  the  Department  that 
the  three  guus  herein  8i>eciliod  are  in  all  material  resx>ect8  equal  in  efficiency  to  the 
said  guns  now  under  contract ;  then,  so  far  as  may  be  necessary,  in  the  absence  of 
direct  tests,  the  performance  of  these  guns  shall  be  Judged  by  that  of  the  said  gant 
now  under  contract. 

1 1.  Each  15-iuch  gun  of  40  calibers  length  of  bore  must  be  capable  of  projecting 
shell  to  the  following  ranges  with  the  charges  of  explosive  noted,  namely : 

From  100  to  *2,000  yards,  a 'shell  containing  500  pounds  of  the  explosive. 
From  ICK)  to  :{,.V>0  yards,  a  shell  containing  200  pounds  of  the  explosive. 
From  100  to  4,r>00  yards,  a  shell  containing  100  pounds  of  the  explosive. 
From  100  to  5,UU0  yurds,  a  shell  containing  50  pounds  of  the  explosive. 

Provided  that  if  the  guns  do  not  attain  the  extreme  ranges  stated,  forfeitures  shall 
be  imposed  for  each  yard  of  deliciency  in  range  as  follows :  with  500  pounds  chargs, 
$r> ;  with  MOO  pounds* charge,  ^ ;  with  100  pounds  ohar^,  $1 ;  with  50 pounds  charpe, 
50  cents  ;  and  provided  further  that  the  limit  of  deficiency  shall  not  exceed  10  per 
cent,  of  the  stated  ranges. 

12.  The  accuracy  of  fire  for  all  guns  must  not  fall  below  that  indicated  in  the  se- 
companying  diagram  marked  A ;  the  percentage  of  hits,  at  all  ranges,  in  a  rectangle 
300  feet  iu  length  by  90  feet  in  width,  to  be  at  least  equal  to  that  indicated  on  toe 
diagram. 

13.  Seventy -five  per  cent,  of  the  charged  shell  fired  for  explosion  on  impact  most 
show  a  satisfactory  action  of  the  impact  fuses,  and  at  least  75  per  cent,  of  such 
shells  fired  into  wat«r  must  show  a  satisfactory  action  of  the  immersion  fuse  adjusted 
for  either  tho  time  or  the  depth  of  immersion. 

14.  The  time  require<l  to  load  and  tire  one  shell  containing  500  pounds  of  the  explo- 
sive or  a  dummy  projectile  of  equal  weight  must  not  exceed  three  minutes,  and  ten 
consecutive  rounds  of  similar  »hell  must  be  fired  within  forty  minnt«8;  for  a  shell 
containing  300  pounds  of  the  explosive,  or  its  equivalent  weight,  one  in  two  minutes 
and  ten  consecutive  rounds  in  twenty-seven  minutes ;  for  a  ^ell  oonfaining  smaller 
charges  of  the  explosive,  or  its  equivalent  weight,  one  in  one  and  one-half  minutes  and 
ten  consecutive  rounds  in  twentv  minutes. 

15.  The  time  of  naneuvering  from  extreme  depression  to  extreme  elevation,  or  the 
reverse,  not  to  exceed  fifteen  seconds,  and  the  time  of  complete  traversing  not  to  ex- 
ceed thirty  seconds;  provided  that  iu  case  these  rates  of^ speed  are  not  attained  » 
forfeiture  of  $25  shall  be  imposetl  for  each  additional  second  of  time  required  for  ele- 
vating (or  depressing)  and  traversing  in  excess  of  the  time  stated ;  and  provided  far- 
ther tiiat  the  limit  of  excess  iu  time  to  be  allowed  shall  be  twenty  seconds. 

IH.  The  time  requires!  for  discharging  twenty  consecutive  rounds  with  the  heaviest 
charges  from  any  single  gun  inust  not  exceed  one  hour,  and  that  required  for  di§- 
chargiug  thirty  consecutive  rounds  must  not  exceed  two  hours. 

17.  All  dimensions  to  be  subject  to  such  slight  changes,  not  materially  affectingtbe 
results  to  be  attained,  as  the  United  States  may  agree  to  make  as  the  work  progressee. 

18.  All  materials  and  workmanship  are  to  be  of  good  quality,- the  valves  and  joiiiti 
to  be  air  tight  under  working  pressures,  and  all  parts  of  the  guns  and  machinery  to 
be  efiicient  in  operation.  The  work  shsdl  be  open  to  inspection  by  the  GovemmeDt 
at  all  stages. 
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Appendix  25 


PROPOSALS  FOR  lO-lNCH  DISAPPEARING  PNEUMATIC  GUN-CARRIAGE. 

Ordnance  Office, 
Washingtofiy  August  5,  1889. 

Sealed  proposals,  in  daplicate,  will  be  received  at  this  office  nntil  3  o'clock  p.  m.  on 
Thnraday,  September  5,  1889,  at  which  time  and  place  they  will  be  publicly  opened, 
for  supplying  the  Ordnance  Department,  U.  S.  Army,  with  one  disappearing  gun- 
carriage,  maneuvered  by  power,  for  a  10-inch  breech-loading  rifle,  in  accordance  with 
the  plans  of  the  Pneumatic  Gun  Carriage  and  Power  Company,  and  to  conform  to, 
specifications  to  be  had  at  this  office.  Bidders  will  state  the  price  for  the  carriage  de-' 
livered  and  mounted  coii^plete  and  ready  for  test  at  the  Ordnance  Proving  Ground, 
Sandy  Hook,  N.  J.,  and  tlie  time  in  which  the  delivery  will  be  completed.  Blank 
forms  upon  which  proposals  must  be  made  can  be  had  upon  application.  Copies  of 
the  advertisement  and  specifications,  and  of  the  drawings  now  filed  in  thiH  office,  must 
accompany  and  form  part  of  proposals.  The  Department  reserves  the  right  to  waive 
informalities  and  to  reject  any  or  all  bids.  Proposals  should  be  marked  *' Proposals 
for  10-inch  disappearing  gun-carriage,"  and  be  addressed  to  **  Captain  C.  S.  Smith, 
Acting  Chief  of  Ordnance,  U.  S.  Army,  Washington,  D.  C' 


SPECIFICATIONS  FOR  10-INCH  DISAPPEARING  PNEUBdLATIC  GUN-CARRIAQB. 


The  10-ino^  disappearing  pneumatic  gun-carriajge  for  which  proposals  are  invii 
by  advertisement  dated  Ordnance  Office,  Washington,  August  5,  1889,  shall  be 


invited 
be  in 

feneral  design  like  the  three  drawings  furnished  by  the  Pneumatic  Gun-Carriago  and 
*ower  Company  to  the  Board  of  Ordnance  and  Fortification  and  now  filed  in  the  Ord- 
nance Office,  War  Department. 

The  price  which  may  be  agreed  upon  for  the  carriage,  to  be  paid  upon  tlie  accept- 
ance ox  the  same  by  the  United  States,  shall  include  all  expenses  incident  to  the 
building  of  the  carriage  and  its  mounting,  complete,  ready  for  service,  except  the 
actual  labor  and  material  for  the  masonry  part  of  the  foundation,  the  design  for 
which  foundation  shall  be  furnished  by  and  at  the  expense  of  the  party  furnishing 
the  carriage,  and  the  responsibility  for  its  sufficiency  shall  rest  with  the  same. 

The  carriage  must  be  presented  ready  for  test  within  a  year  from  the  time  of  making 
the  contract.  * 

In  the  construction  of  this  carriage  the  following  conditions  must  be  fulfilled,  viz : 

1.  The  carriage  shall  be  suited  to  a  10-inch  B.  L.  rifle,  steel,  of  32  calibers  length 
of  bore,  firing  a  charge  of  250  pounds  of  powder,  or  a  sufficient  charge,  with  a  pro- 
jectile weighing  575  pounds,  to  give  a  velocity  of  about  1,975  feet. 

2.  The  carriage  shall  permit  of  motion  for  firing  through  a  horizontal  angle  uf  120 
degrees,  and  for  loading  shall  admit  of  being  traversed  to  a  position  parallel  to  and 
in  the  close  vicinity  of  the  parapet. 

^.  When  in  a  loading  position  at  right  angles  to  the  parapet,  no  part  of  the  gun  or 
carriage  shall  extend  above  a  plane  passed  through  the  interior  crest  and  sloping  to 
the  rear  at  an  angle  of  7  degrees  witn  the  horizon.  The  interior  crest  as  here  men- 
tioned will  l>e  understood  to  be  represented  by  a  horizontal  line  145  inches  above  the 
plane  of  the  lower  surface  of  the  pintle-plate  of  gun-carriage  ;  and  the  plane  (verti- 
cal) of  the  bre^t  height  wall  will  be  considered  as  parallel  to  and  5  feet  in  rear  of 
this  horizontal  line. 

4.  The  gun  when  in  iH>sition  for  firing  shall  permit  of  a  depression  of  5  degrees  and 
of  an  elevation  of  20  degrees,  and  the  muzzle  shall  project  not  less  than  5  feet  beyond 
the  breast  height  wall. 

5.  When  in  position  for  loading  the  axis  of  the  gun  shall  not  make  with  the  hori- 
zontal an  angle  greater  than  5  degrees,  and  in  this  position  it  shall  be  practicable  to 
regnlate  acoorately  the  elevation  that  may  be  desired  for  firing. 

6.  For  all  charges  between  a  minimum  of  170  pouads  of  the  powder  to  be  adopted 
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for  the  guii)  or  snch  weight  of  other  powder  as  will  sive  the  same  velocity,  and  the 
maximum  charge  indicated  in  paragraph  1,  and  for  all  elevations  nsed,  the  gun  dull 
always  return  to  the  same  position  of  recoil  for  loading. 

7.  The  couMtrnction  shall  be  such  that  the  piece  may  be  raised  to  the  tiring  pon- 
tion,  its  recoil  controlled,  the  carriage  traversed,  and  the  charge  raised  and  loaded  in 
the  gun  by  compressed-air  power. 

8.  A  hand  pump  capable  of  charging  the  recoil  cylinders  shall  be  furnished  in  order 
that  steam  power  can  be  dispensed  with,  and  means  shall  be  provided  for  traversinj^, 
elevating,  and  loading  the  piece  by  hand  power. 

9.  There  shall  be  a  differential  air-pnmp  connected  with  the  recoil  cylinders  to 
make  ^ood  any  slight  leakages,  in  order  that  the  carriage  may  be  tested  for  continu- 
ous firings  disconnected  from  hand  or  steam  pumps. 

10.  With  the  carriage  shall  be  rurnishetl  all  the  necessary  metal  parts,  including 
connecting  pipes,  bed-plates,  circles,  and  holding-down  bolts;  also  snch  parts  as  may 
be  necessary  to  adapt  the  gnn  to  the  carriage.  The  compressing  engine,  boiler,  com- 
pressors, and  accumulator  will  not  be  required,  it  being  assumed  that  those  now  at 
the  Ordnance  rn>ving  Ground  at  i^audy  Hook  will  be  sutlicient. 

11.  The  party  supplying  the  carriage  will  lie  required  to  lay  the  bed  plates  and 
all  pipe  connections,  and  to  set  up  the  carriage  complete  in  all  respects,  ready  for  serf- 
ice;  the  Government  shall  only  bo  required  to  build  the  masonry  foundation,  which 
will  be  done  acconliug  to  working  drawings  to  be  funiishetl  with  the  carriage. 

12.  The  weight  of  the  carriage  should  be  as  light  as  practicable,  consistent  with 
the  development  of  the  principlcH  iuvolve<l  and  the  requisite  strength  of  the  system. 

13.  The  material  used  in  the  construction  shall  be  principally  steel,  of  domestic 
manufacture.  The  ultimate  strength  of  the  steel  used  in  the  constmctiou  of  theca^ 
riage  shall  not  be  less  than  50,000  pounds,  with  20  per  cent,  elongation  in  a  specimni 
of  the  form  adopt4>d  by  the  Ordnance  Department,  2  inches  lietween  shoulders  and 
.5  inch  in  diameter. 

The  parties  furnishing  the  carriage  and  appurtenances  shall  be  solely  responsible 
for  sucu  plans  as  they  may  adopt  and  use  in  the  construction.  The  work  shall  at  all 
stages  be  open  to  omcial  inspection,  and  the  contractors  for  the  work  shall  at  all 
times  furnish  full  facilities  for  its  inspection  by  the  Government ;  they  shall  alsofil^ 
nish  any  assistance  that  may  be  required  in  determining  the  quality  of  the  materiali 
or  workmanship  used  (»r  intended  for  use  in  the  construction  of  the  carriage  and  itt 
appurtenances,  and  generally  such  infonuatinn,  including  drawings,  in  regard  thereto 
and  manner  of  using  the  same  asmay  be  required.  The  materials  and  workmaoahip 
shall  be  of  the  best  quality  and  tinish,  and  the  United  States  may  peremptorily  rejed 
any  untit  material  or  workmanship  or  forbid  the  use  thereof,  'fhc  tests  of  roateiial 
intended  for  use  in  the  carriage  and  its  appurtenanccM  shall  be  made  at  the  expenie 
of  the  contractors.  The  si>eciniens  for  tests  of  the  principal  members  of  the  stmcton 
will  be  taken  directly  from  the  parts  themselves.  In  the  case  of  castings  these  speci- 
mens must  be  cut  eitlier  from  coui>ons  to  be  cast  thereon  or  from  the  sinking  headi, 
where  such  beads  are  of  sufficient  size.  A  copy  of  the  records  of  t«sts  of  any  mate- 
rial which  may  be  tested  other  than  under  the  direct  supervision  of  a  €rovenuD9nt 
inspector,  certified  by  the  signature  of  the  engineer  of  the  t^sts,  must  be  furnished  to 
the  Government. 

When  the  carriage  shall  have  been  set  up  rea<ly  for  use  the  gun  shall  be  mounted 
thereon  by  the  Government,  and  the  following  lirlug  tests  shall  be  made  under  the 
supervision  of  the  Board  of  Ordnance  and  Fortification  : 

1.  Ten  preliminary  rounds  with  such  charges  as  may  be  suited  to  test  the  working 
and  adjustment  of  the  several  parts  of  the  carriage. 

2.  Ten  rounds  with  full-service  charges,  as  may  be  directed  by  the  board. 

3.  Ten  rounds  with  full-service  charges  as  rapidly  as  the  gun  can  be  served. 

If  the  conditions  stipulated  be  fulfilled  and  the  working  of  the  carriage,  including 
the  raising,  the  lowering,  the  traversing,  the  elevating,  and  the  loading  be  satiadhc* 
tory  to  the  board,  the  carriage  shall  be  accepted. 

If  failures  to  meet  these  requirements  shall  occur,  further  tests  may  be  made  snf- 
ficient  in  number  to  reasonably  demonstrate  the  capabilities  of  the  carriage,  the  nnm- 
ber  of  snch  additional  tests  to  be  determined  by  the  board.  If  then  deemed  satisfte- 
tory  the  carriage  may  be  accepted. 

The  expense  of  the  above-indicated  tests  and  the  ammunition  for  such  exj»erimental 
firing  as  may  be  deemed  necessary  before  the  carriage  is  turned  over  for  official  teit 
shall  be  borne  by  the  United  States. 

In  the  manufacture  of  this  carriage  payments  will  be  made  by  the  United  Statei 
•n  the  regular  certificates  of  inspection  and  receipt  used  by  the  Ordnance  Depart- 
ment, in  six  equal  installments,  as  the  work  progresses,  with  a  reservation  of  10  per 
cent,  from  each  installment,  provided  that  the  parties  to  whom  the  contract  may  be 
awarded  shall  give  an  indemnity  bond  therefor  satisfactory  to  the  Secretary  of  war. 
The  last  payment  shall  not  be  made  until  the  contract  shall  have  been  fally  pe^ 
formed  by  or  on  the  part  of  the  contractors  and  the  carriage  and  apparteumces  iuU 
isre  been  accepted  by  the  United  States. 


Appendix  26. 


REPORT  OF  THE  PRINCIPAL   OPERATIONS  AT  THE  ROCK  ISLAND  AR- 
SBNAL,  ILLINOIS,  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

(12  plates.) 

PERMANENT    SHAFTING. 

The  work  done  under  this  head  during  the  year  was  the  following: 

One  iljousand  bIx  hundred  cubic  yards  of  earth  and  rock  excavated;  100,000  brick, 
laid  iu  tunneltt  bctweeu  shops ;  4,160  Hquare  feet  of  concrete  floor  laid ;  400  cubic  yards 
masonry  laid ;  17  cubic  yards  stone  piers  for  pillow  blocks  cut  and  set.  • 

The  necessary  pillow  blocks,  journals,  couplings,  etc.,  were  made  in 
the  arsenal  shops,  and  24,000  pounds  steel  shafting  purchased  and  put 
in  place. 

The  work  on  the  underground  shafting  is  now  completed  from  shop 
A  to  west  wall  of  shop  G. 

The  appropriation  for  the  work  was  inadequate  to  extend  it  the. 
whole  length  of  the  arsenal  row  of  shops,  and  the  amount  required  to 
finish  it  is  included  in  the  estimate  for  the  next  fiscal  year. 

NEW    OFFICE. 

The  granite  steps  and  platforms  on  outside  of  building  were  pur- 
chased and  set  in  place. 

A  concrete  floor  was  laid  in  basement  and  its  walls  and  ceilings  plas- 
tered. 

The  fire-proof  vaults  on  first  and  second  floors  were  fitted  up  for  use. 

All  plumbing  and  arrangements  for  connecting  the  building  with 
elevated  tank  and  reservoir  completed. 

A  gasoline-gas  machine  for  lighting  the  offices  was  purchased. 

SHOP  K. 

This  building  was  commenced  in  July,  1881.  It  is  the  last  of  the 
shops  embraced  in  the  plans  for  both  the  armory  and  arsenal.  The 
work  done  during  the  year  was  as  follows : 

Stonework. 

Two  hundred  and  thirty- three  cubic  yards  of  area  wall  laid;  2,710 
linear  feet  of  coping  and  flap:giiig  cut  and  laid  in  area  wall. 
Steps  and  platforms  on  inside  of  basement  cut  and  set. 

2sa 
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Wood'toorJc. 

Eighteen  sets  of  hatchway  covers  and  bars  and  sixteen  doors  were 
made  and  fitted. 

Painting. 

The  iron  columns,  girders,  and  floor-beams,  and  the  window-frameB 
were  painted  two  coats. 

The  balance  of  the  appropriation  for  this  bnilding  is  inadequate  to 
complete  it,  and  the  amount  required  for  this  purpose  is  included  ia 
my  estimate  for  the  next  fiscal  year. 

MACniNEBY  AND  SHOP  FIXTURES. 

The  small  appropriation  under  this  heail  has  boen  mainly  expended 
in  overhauling  and  fitting  up  the  lines  of  shafting  in  the  arsenal  shop^ 
in  casting  and  fitting  hangers,  pulleys,  etc.,  for  use  in  the  new  shops, 
and  in  the  purchase  of  needed  machines. 

STORE-nOUSE    K. 

The  principal  work  done  on  this  building  during  the  year  was  as  fol* 
lows: 

Stone-tcorlc. 

Five  hundred  cubic  yards  stone  cut  for  the  third  story ;  458  cuWc 
yards  stone  set  in  second  story ;  120,000  bricks  laid  in  first  story. 

The  stone  required  to  complete  the  building  is  all  on  tho  ar.seDal 
grounds,  and  the  greater  part  of  it  cut  ready  lor  laying  in  the  walb, 
and  the  building  will  be  ready  for  the  roof  in  the  fall. 

Iron-work. 

All  the  iron-work  for  basement  and  first  story  has  been  completedi 
and  that  for  the  second  story  nearly  completed. 

Wood-icork. 

The  yollow-pine  floor'girders  and  joists  of  the  first  and  second  stories 
have  been  laid,  and  the  window  frames  for  iirst  and  second  stories 
nearly  completed. 

A  deviation  from  the  plans  of  store-house  A  in  the  construction  of 
the  floors  has  been  deemed  necessary  un  account  of  strength.  The 
ceilings,  instead  of  being  plastered,  will  in  this  building  be  finished  in 
wood.  All  these  changes  are  fully  shown  on  Plates  V,  VI,  VII,  and 
VIII. 

GENERAL  CARE,   PRESERVATION,   AND   IMPROVEMENTS. 

In  consequence  of  the  totally  insulliciont  api)ropriation  under  this 
head,  it  was  absolutely  necessary  that  nearly  all  of  it  should  be  ex- 
I)o.uded  in  the  care  and  i)reservati<)n  of  buildiiiju^^,  shores  of  the  island, 
and  bridges.  Much  necessary  work  under  this  head  had  to  bo  left  un- 
done, especially  the  repainting  of  Imihiings  for  their  i)reservation  (the 
estimated  cost  of  which  is  $10,000)  and  no  progress  of  importance  coaM 
be  made  in  the  way  of  carrying  on  the  needed  improvements  of  groandSf 
roads^  etc. 
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EECONSTBUOTION  OP  THE  WATEB-POWEB  DAM. 

The  temporary  dam  or  balkhead  above  the  raibs  of  the  old  dam  has 
been  bnilt  in  a  good  and  substantial  manner  and  it  is  believed  will  be 
able  to  withstand  the  pressure  of  the  river  at  all  stages  of  water  until 
the  permanent  dam  is  completed. 

BEPAIES     OP     DYKES     AND    EMBANKMENTS    OF    THE    WATEB-POWEB 

POOL. 

A  strong  earth  dyke  with  riprapped  face  has  been  built  around  the 
head  of  the  island  from  a  point  O  at  Benham's  Dam  to  M  at  the  Moline 
bridge,  to  prevent  overflow,  and  the  work  of  repairing  and  strengthen- 
ing the  other  dykes  and  embankments  of  the  poo],  which  were  damaged 
by  the  flood  of  1888,  was  in  progress  at  the  close  of  the  year. 

BOOK    ISLAND  BBIDGE. 

An  inspection  of  this  bridge  last  May  revealed  the  fact  that  many  of 
the  timbers  supporting  the  upper  dock  were  decayed  to  such  an  extent 
as  to  render  the  bridge  dangerous  for  railroad  travel. 

As  the  appropriation  for  care  and  preservation  was  only  sufficient  for 
the  ordinary  expenses  of  the  bridge,  it  would  not  permit  me  to  under- 
take any  extensive  repairs,  and  I  could  only  replace  the  worst  of  the 
decayed  timbers  by  sound  ones,  to  secure  the  safety  of  the  bridge. 

The  work  was  done  by  the  Chicago,  Hock  Island  and  Pacific  Kailway 
Company  under  my  direction,  and  one-half  the  expense  charged  to  that 
company  under  their  guaranty  executed  to  the  United  States  under 
the  acts  of  Congress  providing  for  the  construction  of  the  bridge.  The 
replacing  of  these  timbers  was  only  a  temporary  expedient  to  insure 
safety,  but  the  bridge  can  not  now  be  said  to  be  in  a  safe  condition  for 
railway  travel.  To  render  it  so  would  require  the  renewal  of  nearly  all 
of  the  timbers  in  the  upper  deck,  and  the  expense  would  far  exceed  the 
annual  appropriation  for  care  and  preservation. 

It  is  believed  it  would  result  in  ultimate  economy  to  renew  the  entire 
upper  deck  in  iron,  the  cost  of  which  would  be  $50,000,  and  an  esti- 
mate for  this  purposed  has  been  submitted. 

As  it  is  of  vital  importance  that  this  irondecl^  be  put  up  with  the  least 
possible  delay,  to  guard  against  accident,  I  respectfully  request  tbat 
this  matter  be  brought  to  the  attention  of  Congress  as  early  as  practi- 
cable, and  that  that  body  be  urged  to  make  the  appropriation  available 
from  the  passage  of  the  act  making  it. 

The  plans  for  the  renewal  of  the  upper  deck  in  iron  have  the  ap- 
proval of  the  Chicago,  Hock  Island  and  Pacific  Railway  Company, 
and  that  company  will  pay  one-half  the  cost  of  the  work,  in  accordance 
with  the  terms  of  their  guaranty  above  referred  to. 

The  following  is  an  abstract  of  the  travel  over  the  bridge  during  the 
year. 

Passing  north. 

Engines  with  trains 8,340 

Engines  wlthont  trains ^ 354 

Total  engines 8,694 

Passenger  cars ir>,  111 

Freight  cars 122,053 

Foot  passengers 262,538 

Teams 183,401 

Steam-boats 1,347 

farges 'VV 
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Pa$Hng  $auih. 

Enfjines  with  trains 8iQM 

Engines  without  trains 5S 

Total  engines 9f8i 


Passenger  cars 15, 

Freight  cars 116,9* 

Foot  passengers 264,1RB 

Teams 181.« 

Steam-boats 1,356 

Barges ..........* —  S6 

Rafts W 

STREET  RAILWAY. 

The  act  of  Con^rress  approved  March  3, 1885,  aathorized  and  em- 
powered the  Secretary  of  War  to  permit  the  establishment  of  a  hone 
railway  over  the  bridges  and  islands. 

The  company  which  had  the  original  franchise  was  unable  to  com{dj 
with  the  requirements  of  the  War  Department  and  disposed  of  ito 
interest  to  a  corporation  known  as  the  Davenport  and  Bock  Island 
Street  Kailway  ('Ompariy.  This  latter  company  secured  the  reqaired 
ri^ht  of  way  in  liock  Island  and  Davenport,  and  deposited  with  me  a 
Ruhicient  sum  of  money  to  commence  the  work. 

The  work  was  taken  in  hand  in  December  and  was  prosecated  u 
fast  as  the  material  could  be  supplied  until  it  was  completed.  The 
road  is  constructed  as  follows : 

The  ties,  of  sound  white  oak,  are  bedded  in  concrete  of  at  lease  6 
inches  in  thickness,  flush  with  their  upper  surface;  the  concrete  is  1 
part  Portland  c»ment,  2  parts  pit  sand,  and  5  parts  limestone  rod 
broken  to  a  size  not  to  exceed  2i  inches  and  free  from  dirt.  The  sand 
and  cement  were  thoroughly  mi^xed  dry,  the  broken  rock  thoroagUll' 
sprinkled,  and  the  whole  then  thoroughly  mixed,  enough  water  beo( 
used  to  make  a  thick  paste. 

When  the  temperature  was  below  the  freezing  point  1  poand  of  rock 
salt  was  used  to  every  18  gallons  of  water,  and  ^  addition  of  1  oanee 
of  the  salt  was  made  for  each  degree  below  32^. 

The  Johnston  rail  is  used,  and  is  supported  by  a  chair  4f  indiM 
high,  spiked  to  the  ties.  The  top  of  the  rail  is  a  little  more  than  8 
inches  above  the  top  of  the  tie.  The  ties  are  placed  5  feet  apart  ftr 
straight  track  and  3  feet  apart  on  the  curves. 

A  week  or  more  was  allowed  for  the  concrete  to  set  (it  being  covered 
in  the  mean  time  to  exclude  frost),  when  it  was  covered  with  about 3 
inches  of  dry  sand,  upon  which  the  pavement  of  granite  blocks  is  laid. 

The  space  under  and  in  the  pocket  of  the  rail  is  packed  with  said 
and  gravel.  The  courses  of  the  pavement  are  continuous  transverselfi 
but  broken  longitudinally.  The  joints  are  filled  with  clean,  dry,  and 
fine  hot  gravel,  and  then  cemented  by  asphalt  cement  heated  to  360^ 
Fahr.  The  tracks  are  4  feet  10  inches  apart,  and  the  granite  pavemeot 
extends  for  2  feet  on  eaeh  side  of  these,  thus  forming  a  handsome  aad 
permanent  roadway  18  feet  3  inches  wide  along  Fort  Armstrong  atfr 
nue  and  over  the  approaches  to  the  bridges. 

On  the  bridges  fiat  rails  are  used,  between  them  is  laid  a  tranaveiv 
planking  of  2-incli  oak,  beveled  at  the  ends,  and  the  spaces  betwe* 
and  outside  of  the  tracks  are  on  the  Rock  Island  bridge  covered  longi- 
tudinally with  2-inch  ash. 

Iron  plati^s  are  laid  between  the  rails  for  wagons,  the  tread  of  whi* 
jjtf  wider  tbau  the  standard  gauge. 
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The  total  cost  of  this  road  was  $30,979.30.  XTp  to  the  close  of  the 
fiscal  year  no  cars  had  crossed  the  bridge. 

ORDNANCE  AND  ORDNANCE  STORES. 

The  ordnance  stores  manufactored  daring  the  year  have  been  re- 
ported in  the  monthly  statements  and  the  quarterly  abstracts  of  fabri- 
cation. 

On  February  28, 1889,  the  Chief  of  Ordnance  desired  that  a  tent 
knapsack  be  made  at  the  arsenal,  and  Gapt.  A.  L.  Varney  was  detailed 
for  this  work.  He  submitted  a  sample  tent  and  his  report  is  appended 
hereto  aod  marked  Appendix  A.  On  May  24  I  submitted  a  device 
similar  to  Captain  Vamey's,  but  believed  to  possess  many  advantages 
over  the  latter.  A  description  of  this  device  is  appended  hereto  and 
marked  Appendix  B,  and  figured  on  Plates  XI  and  XII  accompanying 
this  report. 

The  main  feature  of  my  tent  knapsack  is  that  it  permits  the  use  of 
the  rifie  as  a  tent  pole  and  prevents  any  injurious  strain  from  such  use 
from  coming  on  the  arm ;  while  at  the  same  time  a  regulation  tent-pole, 
or  one  improvised  from  time  to  time  as  required,  can  be  used  as  with  the 
old-style  shelter  tent.  The  tent  can  be  used  with  the  gun  as  a  tent- 
Y)ole  or  without  it,  using  such  tent-pole  as  circumstances  may  warrant; 
but  if  the  arm  is  so  used  no  injury  can  come  to  It  from  such  use. 

The  gun-sling  pattern,  1887,  is  shown  on  Plate  IX,  and  the  method  of 
mounting  the  sling  on  the  rifie  and  of  loosening  it  for  skirmish  firing  is 
given  in  Appendix  C. 

On  February  13, 1880,  the  Chief  of  Ordnance,  directed  that  1,000  spurs 
for  mounted  officers  be  made  at  this  arsenal.  The  spur  is  shown  on 
Plate  X.  It  is  made  of  gun  metal,  polished,  with  curved  shank  hold- 
ing a  sharp  steel  rowel  three-fourths  of  an  inch  in  diameter ;  solid  but- 
ton on  each  side  to  hold  chain  and  leather  strap.  Chain  goes  under 
the  foot  and  is  of  the  same  metal  as  spur,  curb  pattern,  with  one  extra 
link  at  each  end  for  purpose  of  adjusting  to  size.  Strap  goes  over  foot, 
of  black  bridle  leather,  cut  with  double  curve  and  billet  point.  Tab  of 
same  material  with  fiat  buckle,  with  center  bar  and  tongue  of  same 
metal  as  the  spur.  Size  of  buckle  five-eighths  by  five-eighths  inch,  in- 
side measure. 

LIST  OF  DRAWINGS  ACCOMPANYIXa  THIS  ANNUAL  REPORT. 

Plate        I.  Map  of  Rock  Island  Arsenal. 

Plate  II.  Map  of  lower  cud  of  island,  showinir  bridge  connections  with  the  adja- 
cent shores,  and  the  linos  of  street  railway  tracks  from  Davenport, 
Iowa,  to  Rock  Island,  III. 

Plate     III.  Profiles  of  Fort  Armstrong  avenue  and  caaseway,  showing  details  of 

constmction  of  street-railway  track  and  granite  paving. 

Plate     IV.  Plan  of  temporary  bulkhead  in  water-power  pool,  showing  also  details  of 

construction. 

Plate       V.  ^ 

Plate     YI.    I  Store-house  K,  showing  changes  made  from  plans  of  store-house  A,  iu 

Plate   VII.    f     the  floor  constmction. 

Plate  VIII.  J 

Plate     IX.  Gun-sling,  model  1S87. 

Plate       X.  Spurs  for  mounted  officers. 

Plate     XI.  M%jor  McGinness's  tent  knapsack  and  shelter  tent. 

Plate    XII.  Major  McGinness's  tent  knapsaclL  folded  to  be  slung  on  the  back. 

BespectfuUy  submitted. 

Jno.  R.  McGinness, 
Major  J  Ordnance  Dept,  U.  8.  Army^  Commanding. 

BOGK  I8L4HD  Arsenal,  August  30, 1889. 


332  BEPOBT  OF  THE   CHIEF   OF   OEDNAKOE. 


APPEimiX  A. 

EocK  Island  Arsenal,  March  23, 1889. 

COMMXCANDINO  OFFICER  RoCK  ISLAND  ARSENAL : 

Sir  :  I  have  the  honor  to  state  that,  except  posBihle  objection  on  aoconnt  of  its  in- 
sightly  appearance,  the  *'  pack  "  submitted  herewith  conforms,  as  nearly  as  I  can  mtke 
it,  with  the  views  of  the  major-general  commanding,  as  expressed  in  the  eleventh  is- 
domement  on  the  letter  inclosing  this  report. 

The  ^^paek^'  contains  all  the  articles  required  to  bo  carried  on  the  person  in  the 
ordnance  blanket  bag  (see  cirrular  accoDipanying  these  paners,  dated  Ueadquarten 
Department  of  the  Platte,  March  30, 1847),  vfz,  one  dark-blue  flannel  shirt  and  one 
knit  undershirt  (in  one  small  canvaR  valiHe),  one  pair  drawers  and  two  pairs  Ktorkings 
(in  a  second  valitM^),  one  pair  campaign  shoes  and  forty  cartridges  (in  a  thirdrvaliaej. 
one  overedtht,  one  blanket,  and  one- half  a  Rhelter-tent,  the  latter  forming  an  cnvelo|ie 
for  the  whole  *'  kit.''  The  small  valiseH  lie  end  to  end  in  the  center  of  the  roll.iod 
serve  to  prevent  the  small  clothes  from  being  Rcattered  in  the  dirt  when  the  pack  is 
broken  for  the  purpose  of  pitching  the  tent,  an<l,  being  marked  with  the  regiment, 
company,  and  number  of  the  owner,  they  may  be  loft  in  Htore  or  trannported  in 
wagouH  whenever  it  is  domrable  to  n^duc«  the  'weight  of  the  pack.  I^eather  stnps 
have  been  ]>rovided  to  hold  ilw  roll  in  shape  and  to  Hling  it  on  the  shonlder.  Tbe 
weight  of  the  roll  and  accesHious  is  21)  pounds  1  ounce,  made  up  as  follows :  Blanket, 
5  p<mn<lH  4^  ounces;  overcoat,  ii  poundH  11^  ouucch;  half-tent  with  guy  liiies,3 
poundH  14  ounces;  ammunition  (40roundH)  4  pounds  9^  ounces ;  pair  shooK,' ;S poiiiMU 
8i  ounccd ;  ])air  drawers,  i:{  ounc«*s ;  undershirt,  1  pound  7  ounces ;  blue  shirt,  I 
pound;  2  pairs  stockings,^  ounces;  3  valises,  15  ounces;  carrying- strap,  complete, 
1  pound  *2\  ounces. 

The  considcratiouB  which  induce  nie  to  submit  this  form  of  '^  pack  "  are :  First,  iti» 
more  consistent  with  the  i)roposition  that  a  soldier's  load  should  consist  of  a  maii- 
muui  of  articles  that  will  contribute  to  hisefliciency  and  comfort,  and  a  niiiiimumof 
harness  to  carry  it ;  second,  this  method  of  carry iug  such  articles,  adopted  BitODtt* 
neously  and  almost  unanimoiisly  by  the  soldiers  of  widely  separated  armies  dnciii; 
the  late  war,  is  likely  to  be  much  snperior  to  any  of  the  devices  proposed  by  ioier- 
ested  theorists  or  ni«*n  without  ro(|uisite  experience. 

No  t.ont-pol«'s  or  pins  have  been  provided.  Tliey  can  be  readily  obtained  by  tl» 
U8«>of  the  hunting  knife  in  arountr>^  where  8si])liiigs  and  bushes  grow  ;  otherwisepiH 
should  be  carried  and  the  rifles  of  tw<»  t«m t-mat.es  used  for  poles,  the  height  oftb 
tent  having  been  fixed  with  this  view.  Objeetion  may  be  raieed  to  such  use  of  the 
rille  on  the  score  that  it  might  W  suddenly  wanted  as  a  weapon  while  so  eniplojel 
or  that  it  niiglit  bo  injured  by  the  weather,  but  the  tonipion  and  muzzle  cover  (el' 
tached  to  the  guy  lin<')  will  keep  the  rain  out  of  the  barrel,  and  the  latter,  if  turnei 
toward  the  interior  of  the  tent,  will  not  come  in  contact  with  wet  canvas.  Itseemii 
therefore,  that  tho  piece  would  be  as  well  protected  and  as  accessible  in  this  positiei 
as  it  would  be  lying  on  thegi'ouud  under  the  blankets.  Kvcry  half-tent  is  intended  to 
be  exactly  like  every  other,  so  that  perfect  inten-haugeability  is  secured.  Each  tert 
covers  a  ground  space  of  ;'>  by  (J  feet,  giving  amjde  room  for  two  uieu.  The  end  oftfct 
tent  is  an  equi1atcr:il  triangle,  which  gives  a  symmetrical  shape  to  the  half-tent  tni 
a  good  slope  for  shedding  rain.  The  material  is  8-ouuco  duck,  making  a  warm  SD^ 
durable  tent  without  exci'ssive  weight.  The  clothing  n.sed  to  form  this  pack  hasbea 
borrowe<l  from  (.'apt.  Jas.  Kockwcll,  jr..  Ordnance  Department,  post  quartermaster 
and  if  forwarded  to  the  (.'liii-f  of  Ordnanec  (which  I  would  respectfully  recommcwl'i- 
should  be  returned,  or  reeeipt,s  furnished  to  Captain  Rockwell,  to  cover  the  trtt*" 
fer.  I  also  submit  herewith  a  leather  case  designed  to  contain  one  paper  paekaf* 
(20  rounds)  of  amnninition,  with  loops  for  carrying  it  on  the  belt.  The  loops  tf> 
large  enough  to  pass  over  the  Mill's  cartridge  belt  when  filled.  It  is  laerely  ata^ 
gested  substitute  for  the  usual  way  of  carrying  extra  ammunition  in  the  pock. 
Very  respectfully,  your  obedient  servant, 

A.  L.  Varney, 
Captain,  Ordnance  DepU,  IT.  8.  A. 


\ 
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Appendix  B. 

Rock  Islaio)  Absenal,  May  24, 1889. 

The  Chief  of  Orpnance,  U.  S,  Army, 

Washington  J  D.  C: 

8iR :  On  Febmary  28, 1889,  the  Chief  of  Orduuuce  directed  mo  to  carry  oat  the  views 
of  Maj.  Gen.  J.  M.  >Scholield,  commandiu^  the  Army,  relative  to  combiniu^  shelter 
tent  andknapsack,  as  embodied  in  the  followin*;  indorsemeut,  viz: 

**  Headquarters  Army  of  the  United  States, 

''February 25,  I9b9. 

"  Deeiied  by  the  major-general  commandinfl^  that  reference  be  made  to  the  Chief 
of  Ordnance,  with  the  following  remarks :  In  toe  accomi)anying  papers,  three  classes 
of  knapsack,  the  *  ordnance  blanket  bag,'  'CohmelMerriand's  knapsack,'  and 'Dr. 
Parkers  clothing  case/  are  considered,  but  no  one  of  them  fnllilis  all  the  reqnisites 
that  I  deem  most  necessary  in  this  article  of  equipment.  The  soldier  mast  carry  in 
the  field  extra  ammunition,  his  blanket,  half  a  shelter  tent,  and  some  of  his  clothing, 
which  latter,  experience  has  shown,  will  vary  in  amount  according  to  the  attendant 
conditions ;  that  is,  whether  the  march  is  forced  or  at  a  normal  rate  or  whether  an  ao- 
tion  is  pending.  Hence  the  load  both  in  weight  and  bulk  will  change  from  time  to 
time.  This  varying  bulk  then  suggests  the  desirability  of  corresponding  adjustments 
in  the  dimensions  of  the  knapsack  intended  to  carry  it,  which,  if  it  coald  be  combined 
with  a  double  use  of  auy  portion  of  the  equipment,  would  result  in  a  marked,  diminu- 
tion of  the  soldier's  load.  If  the  shelter  tent  could  be  so  arranged  that  on  themarch 
it  would  answer  the  purpose  of  a  knapsack,  pennitting  of  adjustment  according  to 
balk  to  be  carried,  with  proper  straps  for  its  support,  and  yet  on  coming  into  camp 
be  opened  oat  and  revert  to  its  use  as  a  tent,  a  great  improvement  would  be  effected 
in  the  equipment  of  our  Army.  Therefore  the  reference,  in  the  hope  that  the  Ord- 
nance Department  will  be  able  to  devise  some  method  of  using  the  shelter  tent  as  a 
knapsack,  which  will  fullill  these  different  requirements  of  the  service. 

**  Thomas  M.  Vincent, 

*^  Assistant  Adjutant- GeneraV 

On  March  23,  1889,  a  shelter- tent  pack  and  harness  to  carry  it,  containing  certain 
articles  df  the  soldier^s  clothing^  weighing  29  pounds  1  ounce,  was  forwarded,  which 
it  was  believed  at  the  time  conformed  in  the  closest  degree  to  the  views  of  the  major- 

general  commanding  the  Army.  1  forward  to-day  by  express  a  tent  knapsack  and  ' 
rawings,  which  is  belibved  to  be  an  improvement  on  the  former  one,  but  following 
out  the  same  general  lines.  By  reducing  the  size  of  the  tent  to  that  of  the  old  shel- 
ter-tent and  dispensing  with  all  harness,  the  weight  of  the  pack  or  knapsack, 
althoagh  containing  the  same  number  and  kind  of  articles,  has  been  brought  down 
to  26  pounds  7  ounces,  and  it  is  believed  to  conform  to  the  ideas  of  the  major-general 
commanding  as  closely  as  it  is  possible  to  make  it,  for  the  following  reasons: 

First.  It  combines  tent  and  knapsack. 

Second.  It  permits  of  a  reduction  of  weight  and  bulk  by  dispensing  with  some  of 
the  clothing  when  necessary  for  forced  marches,  etc. 

Third.  It  admits  of  varying  adjustment  of  knapsack  as  amount  of  clothing  and 
consequent  bulk  are  reduce<l.  By  untying  the  ends,  the  small  valises  may  be  with* 
drawn,  a  change  of  clothing  effected,  and  the  valises  replaced  without  unpacking  tiie 
roll.  These  valises  should  be  marked  on  the  end  with  company  and  regiment  and 
individual  number  of  owner. 

Fourth.  It  allows  of  a  double  use  of  tent. 

Fifth.  It  allows  of  a  double  use  of  th^  musket. 

Sixth.  It  allows  of  a  doable  use  of  the  small  valises,  containing  the  soldier's  under- 
clothing (as  pillows). 

Seventh.  While  permitting  the  use  of  the  musket  as  a  tent-pole,  it  will  be  observed 
that  no  cross-strains  are  allowed  to  come  on  the  arm,  and  no  strain  of  any  kind  can 
come  on  the  barrel.  The  slight  vertical  component  coming  through  the  guy-ropes  is 
transmitted  downward  through  the  stock  alone.  The  cross-strains  coming  througn  the 
guy-ropes  neutralize  each  other  through  the  canvas-ridge  of  the  tent  when  the  guys  are 
taut.  The  socket-holes  rest  on  the  upper  bauds,  and  can  not  pass  over  them.  Thus 
the  weight  of  the  tent-end  guy-rope  strains  is  all  transmitted  vertically  through  the 
stock  alone  to  the  ground,  and  can  not  iujuro  the  arm,  not  being  enough  to  harm  the 
stock  in  the  slightest  degree. 

Eighth.  It  conforms  to  the  kind  of  knapsack  that  experience  has  shown  the  soldier 
prefers. 

D^inth.  It  affords  a  water-proof  protection  to  the  rifle.    T\^a  «k^Vl<&\a  «sft  ^^Xj^T-^ftn^*^^ 
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and,  as  thoy  are  the  only  part  of  thu  tout  coming  in  contact  with  tbo  arm,  it  is 
l»lfttely  protected  from  the  weather.  • 

'I'cuth.  It  compels  the  HoJdier  to  take  the  same  care  of  his  arm,  to  protect  it  fam 
the  weather,  that  he  does  of  himself.  This  is  a  most  important  and  desirable  featmi 
of  the  device,  as  it  compels  him  to  afford  his  weapon  shelter  hrfore  he  can  get  it  fa 
himself. 

Eleventh.  It  diiniuishes  the  load  by  dis])onRin[;  with  the  weight  of  tent-pole^  bit 
these  can  be  improvistid  at  any  time  whenever  necessary,  as,  for  instance,  whentti 
man  has  to  go  on  guard,  scouts,  etc. 

Twelfth.  It  allows  a  free  use  of  the  man's  arms  when  on  the  marcb  and  does  ml 
bind  or  impede  the  uiusch^s  of  the  chest  or  shoulders.  It  can  be  folded  as  repressntel 
in  drawing,  for  puru<le  and  in8i>ection  purposes,  like  the  ordinary  knapsack.  Todi 
this  the  guy-rope  is  used  to  tie  up  the  pack  in  the  way  prescribed.  A  special  cani^ 
ing  harness  is  provided,  composed  of  two  adjustable  straps  to  embrace  the  kuapsa^ 
and  two  sling  straps,  also  adjustable,  through  which  the  soldier  passes  his  arms.  I 
do  not  think  that  any  knapsack  can  be  carried  with  any  degree  of  comfort  for  lose 
distances,  but  as  it  preseuts  a  better  appearance  for  parades  and  reviews  provisioBi 
made  for  this  use  of  the  tent  knapsack. 

LIST  OF  ARTICLES. 

The  following  are  the  weights  of  the  knapsack  or  pack  and  contents. 

1  half  tent  with  guy  lines - 

1  blanket 

I  overcoat  and  cape 

40  rounds  of  cartridges 

1  pair  shoes 

Valise  B : 

1  pair  drawers 

1  undershirt 

Valise  A : 

1  blue  shirt 

2  pairs  socks 

3  valises,  small 

1  valise,  large 

Total 26  7 

DIRECTIONS  FOR  PACKING. 

Turn  in  triangular  end  of  tent  so  ha  to  leave  t>ent  3  inches  longer  on  each  nl 
than  tli«'  long  way  of  the  blanket  ;  fold  blanket  once  the  long  way  and  lay  on  Mfe 
along  ri<lgc  edge  and  ev(>n  with  it :  lay  overcoat  on  leil  end,  collar  to  left,  cape  ^ 
tacLed  following  next  in  length,  top  of  cape  to  left;  turn  ends  over  blanket,  pfaM 
valise  containing  blnr  .shiit  and  Hocks  at  left  end,  the  other  valise,  containing  ihill 
and  drawers,  at  right  end  ;  one  sImk;,  containing  a  package  of  cartridges,  next  tOMck 
valise,  heel  toward  valise;  one  eui])ty  valine  in  middle  (to  use  for  shoes  and  eai^ 
ridges  if  desirable). 

KoU  pack  togt'thcr  closely  and  tic'  with  cords  attached  to  garments.  Bend  rolla^ 
tie  ends  together  securely  with  gny-ro]»o.  The  gny-rope  has  a  knot  at  one  end,tkl 
other  is  wound  with  twine  to  prevent  ravelling;  nuike  a  half  hitch  at  the  knottli 
end,  pass  free  end  through  so  as  to  form  a  loop,  slip  loop  over  both  ends  of  roU' 
inches  from  the  end,  draw  tight  and  give  three  turns  of  rope  around  the  ends;  lio||' 
the  rope  ti<;lit  with  left  hand,  )iaMH  free  end  down  through  the  inside  and  briof^ 
around  between  the  two  ends  of  roll ;  ])ut  free  end  up  under  the  part  held  by  thtm  j 
hand,  draw  tight,  and  take  two  half  hitches  in  rope  at  this  part. 

COLOR  OF  TENT. 

What  is  known  as  a  *'dead  grass '' color  is  preferred  for  this  tent,  for  the  TCtfii 
that  it  will  not  soil  or  become  unsightly  as  soon  as  a  clear  white.  The  color thit 
shouhl  be  UHcd  may  be  seen  in  the  strip  of  webbing  running  along  the  ridge  of  it* 
t(>nt.  The  desirf;d  colored  duck  could  not  be  procured  here.  This  color  will  pniiri 
a  less  conspicuous  mark  to  the  enemy,  both  on  the  march  and  in  camp. 
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SIZE  OF  TKNT. 

The  tent  coyers  a  space  of  5  by  6  feet. 

HOW  TO  SET  UP  THE  TENT. 

CalliDi:  one  half  A  and  the  other  B.  we  begin  by  battoninf;  the  two  halvoB  together 
along  the  ridge.  Insert  the  socket  of  A  through  the  socket-bole  in  B ;  this  will  bring 
the  socket  of  B  over  the  socket-hole  of  A.  Hook  the  triangular  ends  in  the  rings  in- 
tended for  them,  spread  the  ends  apart  so  as  to  mark  the  place  for  the  end  comer 
t^ins,  drive  these  pins,  drive  the  guy  pins  at  a  distance  from  the  tent  equal  to  its 
height.  Insert  the  guy-ropes  from  underneath.  Insert  the  muskets  in  the  sockets, 
barrels  turned  inwards,  fasten  guy-ropes,  giving  each  a  strain  of  about  8  or  10  pounds. 
Fasten  tent  to  comer  pins,  and  then  drive  the  other  pins  and  tie  tent  to  them. 

The  tent  can  be  made  to  embrace  the  soldier's  belongings  in  the  regular  knapsack 
or  prismatic  form  by  folding  it  as  follows : 

HOW  TO  FOLD  TENT  AS  KNAPSACK. 

Spread  out  the  half  tent  with  triangular  end  on  left  hand  side ;  standing  at  ridge 
side,  fold  in  triangular  end  twice,  leaving  length  when  folded,  48  inches;  fold  in  from 
ground  side^  leaving  36  inches  in  width ;  fold  blanket  20  inches  by  16  inches  and  place 
on  top  equidistant  from  edges  the  long  way  of  the  pack  across  the  width  of  the 
knapsack;  lay  valises  on  outer  right  and  left  edges  of  blanket,  with  the  shoes  in  the 
middle,  the  upper  placed  together  and  laid  lengthwise  in  the  direction  of  the  valises; 
fold  in  sides  and  ends  of  knapsack  and  bind  lengthwise  and  crosswise  with  guy  lines; 
attach  carrying  strap  and  the  pack  is  comi)lote. 

COST  OF  TENT. 

The  coet  of  tent  if  made  in  considerable  quantities  would  be  $1  for  each  half,  or  $2 
for  a  fnll  tent ;  cost  of  old  shelter  tents,  poles,  and  pins  complete,  is  $3.32. 

GENERAL  REMARKS. 

I 

Experience  has  shown  that  a  soldier  will  not  carry  any  weight,  if  he  can  avoid  it, 
that  ne  knows  will  not  necessarily  contribute  either  to  his  protection  or  comfort. 
For  this  reason  he  was  not  long  in  dispensing  with  the  cumbersome  and  uncomfort- 
able knapsack  issued  to  him  during  the  last  war.  lie  found  it  more  convenient  to 
carry  his  belongings  in  the  form  of  a  roll  hung  from  one  shoulder  to  the  o])posito  side, 
exactly  like  the  knapsack  herein  described,  and  it  is  believed  if  left  to  his  own  indi- 
vidual choice  he  would  prefer  this  roll  to  the  most  expensive  knapsack  and  scientific 
arrangement  of  straps  and  buckles  and  slings  that  can  be  devised.  It  may  be  said  with 
reason  that  to  call  the  tent  rolled  and  carried  over  the  shoulder,  en  bandoulidre,  a  knap- 
sack, is  a  misnomer,  that  pack  would  be  more  appropriate,  but  the  tactics  recognize 
only  the  term  knapsack  for  the  medium  which  holds  a  soldier's  clothing,  etc.,  and 
therefore  the  term  Knapsack  is  retained. 

General  Schofield  saw  this  tent  set  up,  on  bis  recent  visit  to  this  arsenal,  and  ex- 
pressed himself  as  well  pleased  with  it.    He  witnessed  the  experiment  of  slowly  pour- 
ing a  backet  of  water  over  the  sockets  for  the  rifles,  and  saw  that  the  arms  were 
perfectly  dry  in  every  part  after  the  experiment. 
Very  respectfnlly,  your  obedient  servant, 

Jno.  R.  McGinness, 
Major,  Ordnance  Dept,  V,  8,  A,y  Commanding. 


Appendix  C. 

TO  MOUNT  THE  GUN  SUNG,   PATTERN  1887. 


Paas  the  hook  end  of  sling  through  the  upper  band  swivel  in  the  direction  of  mns- 
sle  to  breach,  holdiujo;  the  dressed  side  of  slmgs  next  to  the  stock.  Pass  the  hook  end 
through  the  first  sliding  loop,  draw  both  ends  of  sling  down  to  guard  bow  swivel,  pass 
the  hook  end  throogh  seoona  sliding  loop, then  through  the  guard  bow  swivel^  from  tb^ 
■took  oatwaid. .  Then  pass  the  other  end  of  sling  through  the  ^soaodL^'v  v«k\;:^^\sat]^ 
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I 
outride  inward  (toward  the  stock)  and  button  it.  Paas  the  huok  end  through  ftf 
second  loop,  draw  the  sling  taut,  and  l;iook  it.  Finally,  slide  the  first  loop  up  tothf 
upper  band  swivel,  and  the  second  down  to  the  guard-bow  swivel.  \ 

TO  LOOSEN  THE  SLINO  FOB  SKIRMISH  FIRING. 

Pass  the  sliding  loop  from  gnard-bow  swivel  up  beyond  tbe  hook  aud  nuhook  tti 
sHng. 

Unbutton  the  other  end  and  withdraw  it  from  the  swivel.    Withdraw  the  hfl4 

end  from  the  swivel.    Be-attaoh  the  bottom  end.    Draw  out  tho  sling  through  tfei 

upper  band  swivel  until  sufficient  slack  is  obtained. 

Secure  it  with  tbe  hook  and  readjust  the  sliding  loops. 

Jno.  R.  McGinness, 
M4^f  Ordnance  DepU,  U,  S.  A.,  Comm€mdmf 
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Appendix  26a. 


VIADUCT  AT  BOCK  ISLAND  AUSENAL. 

Washington,  D.  C,  June  24,  1889. 

Eon.  Redfield  Proctor, 

^  Secretary  of  War,  Washington  D.  C. 

Dear  Sir:  At  the  last  session  of  Congress  an  appropriation  of  some  $35,000  was 
■ii<lo  in  the  Hiiudry  civil  bill  for  the  building  of  a  viaduct  at  the  sonth  or  Illinois 
«d  of  the  bridge  leading  from  the  c-ity  of  Kock  Island  to  the  island  of  Bock  Island, 
^ef  the  Government  arsenal  is  established,  but  with  the  proviso  that  the  one- half 
d  tj'  i  sum  should  first  bo  di'posited  in  the  Tre«a8ury  by  the  city  of  Rock  Island.  I 
Irg  leave  to  aubuiit  the  following  remarks  upon  this  subject :  The  island  of  Rock  Island 
Iks  in  the  Mississippi  River  between  the  city  uf  Davenport,  Iowa,  on  one  side,  and 
^4;  cities  of  Rock  Island  and  Moiiue  on  the  ot her  side.  Bridges  connect  the  island 
¥ith  tbo  cities  of  Davenport  and  Kock  Island,  which  were  built  and  are  maintained 
)r  the  Government  and  which  are  free  to  tlio  public.  At  the  Illinoisend  of  the  bridge 
jirre  arc  numerous  railroad  tracks  used  by  the  Chicago,  Rock  Island  and  Pacltio 
Biilroad  Company,  the  Rock  Island  and  Peoria  Railroad  Comitany,  the  Chicago, 
lilwaukee  and  St.  Paul  Railroad  Company,  and  the  Chicago,  Burlington  and 
Qiiincy  Railroad  Compan\',  and  theso  tracks  are  in  almost  constant  usoibr  switching 

Sirpo-^os.  The  consetiuence  is  that,  the  approach  to  the  bridge  is  always  dangerous 
lite  aud  limb,  and  several  people  have  already  been  killed  m  crossing  these  tracks. 
Bm*  proposed  viaduct  is  simply  an  extension  of  the  bndge  and  is  for  tho  purpose  of 
^ving  safer  access  to  the  island  Tor  its  oiHcers  aud  iLumorous  employes,  and  safer 
r<>>siiig  of  tho  river  to  tho  general  public  using  these  bridges,  it  is  an  absolute  ue- 
•  ssity  to  the  proper  and  convenient  use  of  the  island  by  the  Government;  just  as 
Huch  so  as  tho  bridge  itself. 

The  proviso  requiring  the  city  of  Rock  Island  to  pay  the  half  of  the  expense  of 
building  the  viaduet  is  based  upon  the  erroneous  idea  that  the  city  of  Rock  island 
has  some  peculiar  interest  therein.  You  have  yourself  visited  the  locality  and  are 
familiar  with  the  situation.  The  city  of  Rock  Island  has  no  power  to  furnish  the 
money  require<l  by  the  proviso.  Any  tax-payer  within  its  limits  could  eqjoin  per- 
petually such  use  of  its  moneys. 

As  a  mend>er  of  the  House  of  Representatives  and  in  the  public  interest  I  ask  your 
coubideration  of  this  subject,  and,  if  it  should  seem  proper  to  yoM,  that  you  recom- 
mend to  Congress  the  building  of  said  viaduct  by  the  Grovemment  at  its  own  expense. 
Respectfully,  yours, 

W.  H.  Ge8T, 

Eleventh  IlUnoU. 
[First  lndersement.1 

Ordnance  Office,  Washitiglon,  July  2, 1889. 

Respectfully  referred  to  the  commanding  otficer  Rock  Island  Arsenal,  for  rejrart. 
By  order  of  the  Chief  of  Ordnance. 

R.  BiRNiE,  Jr., 
Captain^  Ordnance  Department,  U,  S.  Army. 

[Second  ixidonemeBt.1 

Rock  Island  Arsenal,  July  5,  1880. 

Respectfully  returned  to  the  Chief  of  Ordnance,  U.  S.  Army. 

In  submitting  the  estimate  for  this  viailuct  on  .lanuary  15,  If^-^i,  I  rt>coniinendf'd 
that  the  whole  cost  of  the  construction  be  borne  by  tin*  United  Stat<'«.  As  the  Gov- 
ernment owns  the  bridge  and  the  present  approach,  it  would  seem  to  be  propi-r  and 
necessary  for  it  to  build  and  maintain  this  viaduct ;  otherwise,  should  the  city  baild 
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a  part  and  tbe  GovernTuent  a  part,  a  divided  responHibility  would  arise  in  the  cue 
and  maiutenaiiro  of  this  important  commnDication  witli  the  arftenal. 

A  glance  at  the  drawing  which  accouipauied  my  estimate  above  referred  to  will 
show  that  thJH  proposed  viaduct  is  nothing  uiore  nor  less  than  a  continoation  of  the i 


bridge. 


I  concur  fully  in  uLl  the  viows  of  Mr.  Gest  expressed  herein,  and  respectfollj*  reoom- 
mend  that  Congress  b(^  aHked  to  strike  out  tbe  proviso  requiring  the  city  of  Bockj 
Island  to  deposit  one-half  the  cost  of  the  viaduct. 

Jno.  R.  McGinness, 
Major f  Ordnance  DepL^  U.  S.  A.j  Commamdmg. 


Rock  Island  Arsenal, 
Bock  Island,  III,  October  16, 1860. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington f  D.  C. 

Sir  :  Referring  to  my  indorsement  of  July  5,  1889,  on  O.  O.  letter  No.  ^58  of 
I  have  the  honor  to  inclose  herewith  a  copy  of  the  Rock  Island  Argns  of  Monday^ 
October  14,  I8ci9,  and  rcspi*ctfully  iuvite  attention  to  the  column  therein  headed  "j 
Narrow  Escape,''  giving  a  description  of  a  collision  between  auenj^ine  of  the  Chicagc 
Burlington  and  Qnincy  Railroad  Company  and  a  street  car.  This  collision  occmre^ 
at  the  railway  crossing  over  which  it  was  proposed  to  erect  the  viaduct  for  wUcI 
Congress  made  an  appropriation,  and  it  shows  that  a  viaduot  at  that  crossing  U  t] 
real  necessity. 

Very  respectfully, 

Jno.  R.  McGinness, 
MajoTf' Ordnance  Dept,  U.  S,  A,y  Commani^. 

[From  the  Rook  Inland  Daily  Argnu,  Mond*y,  October  14, 1880.] 

A  NARROW  ESCAPE— AN  EXCITING  INCIDENT  SATURDAY  EVENING — GROSS  CAWE-j 
LES8NE88  OF  AN  ENGINEER  ALMOST  RESULTS  DISASTROUSLY  AT  THE  FOOT  Ol\ 
TWENTY-FOURTH  STREET— A   COLLISION. 

A  collision  between  a  C,  B.  and  Q.  locomotive  aud  a  street  car  occurred  attbefbot! 
of  T went y-l'ourth  street  at  8.30  Saturday  evening,  which  by  the  men^st  accident  in 
the  world — indited  it  seemed  tbrongh  a  marvelous  intervention  of  sonic  kind— did  sot 
result  disastrouhly.  From  what  could  be  seen  by  an  Argus  representative,  who  vis 
a  passenger  on  tbe  car,  and  what  could  be  learned  afterward,  tbe  oiisnuity  wai  n- 
tirely  due  to  inexcuHah]*^  carelessness  on  the  part  of  the  locomotive  engineer.  Tbe 
crossing  was  blocked  to  permit  Kome  switching  to  be  done  ;  a  car  bound  for  Dam- 

Sort  was  waiting  on  the  s<mtb  side,  and  behind  it  a  buggy,  while  a  car  coming iito 
^ck  Island  wan  waiting  cIoh^  to  the  liritlge,  both  being  a  sjifo  distance  from  the 
tracks.  Engine  'MW  of  t hi< C. ,  B.  and  Q.,  Kd.  Dempsey  driver,  came  up  on  the  Bnrliiig- 
ton  track  with  four  cars  attuched,  ran  up  to  tbe  switcb,  a  sbort  distance  above  tfe 
crossing  and  drop])ed  back  on  to  one  of  the  llack  Island  tracks,  and  ran  down  intoAB 
lower  yards  of  the  latter  company.  When  the  locomotive  had  gotten  about  foureir- 
lengths  away  from  tbe  crossing  Charles  II.  Edgecomb,  who  is  the  street-oar coiD}MUiyV< 
watchman  at  the  junction  and  who  was  standing  as  nearly  tbe  middle  of  the  croM^K 
of  the  different  tracks  as  he  coubl  well  be.  gave  the  signal  to  the  cars  in  wailing  on 
each  side  to  start.  The  car  and  the  veliicl«  on  the  south  side  crossed  in  safety  vA 
the  car  coming  from  Davenport,  driven  by  Herman  Jacobs,  got  under  goodheadwif 
and  was  down  as  far  as  tbe  guard-house,  when  the  driver  and  all  ou  board,  as  well* 
Guard  Kelly  and  Watchman  Edgecomb,  were  snrpriscd  to  see  the  locomotive  start 
up.  Guard"  Kelly  lirst  hallooed  to  tbe  car  driver,  who  put  on  his  brakes  and  did  J 
he  could  to  stop/but  it  was  too  late,  and  then  Kelly  as  well  as  Watchman  JfidgecoB* 
screamed  to  tbe  locomotive  engineer,  but  the  man  in  tbe  cab  paid  no  attcniion,  ioA 
to  the  horror  of  all  witnesses  t  be  locomotive  and  the  car  approached  each  other.  Tfc* 
engine  was  moving  very  slowly,  but  fast  enongb,  as  all  could  set;,  to  catch  the  carte'! 
fore  it  could  clear  the  croHsiiig,  and  tbe  car  was  moving  sorapidly  that  it  wasplaiol}] 
apparent  it  would  be  impossible  to  stop  it  belbre  it  reached  tbe  crossing.  ^  ' 

A  realization  of  all  these  circumstances  shot  through  the  minds  of  every  one  wifr 
nessing  1bea])proaching  collision,  except  perhaps  the  engineer,  in  an  instant,  yettfel 
whole  thing  was  over  so  fjuickly  that  no  one  h.id  time  to  leave  the  car,  until  til 
danger  was  practically  pass<;d!  Seeing  that  the  engineer  was  not  going  to  sttft 
Guanl  Kelly  and  Watchman  Edgecomb  got  bold  of  the  car,  and  by  pnening  bi^ 
brought  it  to  a  stop  just  as  it  reached  the  track  of  the  approaching  engine,  the  dl^ 
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of  the  car  being  Boratohed  by  the  locomotive,  which  also  stopped  as  the  ftont 
c  tended  oTer  the  car  track. 

u  it  was  that  the  passengers  first  left  the  car,  though  a  woman  from  Molinehad 
lo  hysterical  with  fear  and  had  ffiven  way  to  a  series  of  Salvation  Army  yells, 
?r  Heose  of  reason  entirely,  and  through  her  actions  another  lady  passenger 
ijcd  a  severe  foot  sprain. 

horse  attached  to  the  car,  which  had  been  brought  face  to  face  with  the  loco- 
c,  became  frantic,  and,  notwithstanding  that  the  driver  manifested  wonderful 
id  heroism  in  sticking  to  his  brake,  turned  the  car  completely  around  on  thA 
I,  and  started  back  with  it  toward  the  bridge,  before  the  plucky  driver  could 
ntrol  of  it. 

rd  Kelly  displayed  not  only  a  spirit  of  bravery,  but  of  self-possession,  as  did 
iman  Edgecomb,  and  it  was  due  to  the  work  of  these  men  that  a  terrible  calam- 
1  not  occur.  The  latter  states  that  after  the  engine  had  backed  down  into  the 
Engineer  Dempsey  said  '*  let  the  cars  over"  and  he  accordingly  gave  the  signal 

drivers.  But  the  engineer  claims  that  he  did  not  know  there  was  a  car 'wait-. 
i  the  north  side  of  the  track.  This  does  not  excuse  him,  as  he  could  not  have 
lu  the  lookout  without  seeing  the  efforts  of  the  guard  and  watchman  to  attract 
tcution.  Furthermore  he  should  have  satisfied  himself  as  to  both  sides  of  the 
before  starting  up ;  he  was,  to  say  the  least,  guilty  of  gross  carelessness,  and 
;  Hafoty,  ns  well  as  the  well  known  considerat<e  disposition  of  the  Burlington 
or  public  interests,  demands  that  he  be  made  an  example  of. ' 

accident  illustrates  the  imperative  need  of  the  much-talked-of  viaduct,  and 
r  that  until  such  time  as  the  viaduct  is  built,  if  only  until  next' spring,  gatea 
L  bo  provided.  While  probably  nothing  but  care  on  the  part  of  tue  engineer 
have  prevented  this  accident,  gates  would  in  the  great  majority  of  cases  avert 
r,  and  they  might  in  this  case  had  they  been  erected  close  to  the  track. 


[Ex.  Doo.  No  116,  House  of  Representatives,  Fiftieth  Congress,  second  sehsion.] 

from  the  Secretary  of  War,  transmitting ,  with  accompanying  maps  and  papers,  a  lei- 
from  the  Chitf  of  Ordnance  recommending  an  appropriation  for  theoonstruotion  of  a 
uct  over  railroad  tracks  at  Bock  Island  Arsenal,  III, 

IVAB.Y  31,  1889 — ^Beferred  to  the  Committee  on  Military  Affairs-and  ordered  to  be  printed.! 

War  Department,' 
Washington  City,  January  25, 1889. 

Secretary  of  War  has  the  honor  to  transmit  herewith  to  the  House  of  Repre- 
ives  a  letter  of  the  22d  instant  from  the  Chief  of  Ordnance  submitting  a  com- 
ation  of  the  15th  instant  from  the  commanding  ofiicer  of  the  Eock  Island 
il  inclosing  copies  of  resolutions  of  the  city  council  of  Rock  Island  and  of  the 
ns*  Imt^rovement  Association  in  favor  of  an  appropriation  for  the  construction 
iaduct  over  the  railroad  tracks  on  the  approach  to  the  wagon-bridge  to  the 
,  at  an  estimated  cost  of  $35,234.65. 

ill  be  observed  that  the  Chief  of  Onlnance  recommends  the  scheme,  with  the 
o,  however,  that  the  right  and  title  to  and  right  and  authority  over  the  prem- 
be  used  for  the  conrtrnction  and  maintenance  be  first  conveyed  to  the  Govem- 
and  that  the  owners  of  proi>erty  abutting  upon  the  proposed  viaduct  release  to 
lited  States  all  claims  for  damages  that  might  arise  under  its  construction. 

WiixiAM  C.  Endicott, 

Secretary  of  War, 
Speaker  of  the  House  of  Representatives. 


Ordnance  Office,  War  Departbient, 

Washington,  D,  C,  January  ^,  1889. 

:  I  have  the  honor  to  transmit  a  communication  from  the  commanding  officer 
3k  Island  Arsenal,  inclosing  resolutions  of  the  city  council  of  Rock  Island  and 
f  Citizens'  Improvement  Association,  etc.,  in  favor  of  an  appropriation  for  the 
notion  of  a  viaduct  over  the  railroad  tracks  at  the  approach  to  the  wagon-bridge 
island.    The  estimated  cost  is  $35,234.65. 

inclosed  papers  clearly  show  the  absolute  necessity  for  a  viaduct,  and  the  appro- 
>n  asked  for  Is  recommended  with  the  proviso: 

ovided,  That  the  city  of  Rock  Island,  by  proper  instrument  in  writing,  first  con- 
the  GK>vcmment  of  the  Unite<l  States  the  right  and  title  to  and  riglit  and  an- 
Y  over  the  premises  to  be  used  for  the  construotiou  and  tei^Vs^axakv,^^  q1  ^sq^Oo^ 
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yiaduot :  And  provided  further,  That  the  owners  of  property  abutting  npon  said  ^ 
poeed  viadnct,  by  proper  instroment  in  writing,  first  release  to  the  Govemmeiit 
the  United  States  any  and  all  claims  for  damages  that  might  arise  to  them  or  §aj 
them  by  reason  of  the  construction  and  maintenance  thereof.^ 

If  this  meets  the  approval  of  the  Secretary  of  War,  it  is  suggested  that  these 
be  submitted  to  the  Senate  Appropriations  Committee  for  its  action. 
Very  respectfully,  your  obeclient  servant, 

8.  Y.  BxKir, 
Brigadier^General,  Chief  of  Ordtumee,  U.8,A, 
The  Secretary  ov  War. 


Rock  Island  Arsenal, 
Bock  Island f  III.,  Januatjf  la,  180. 

Sir  :  I  have  the  honor  to  report  that  the  approach  to  the  south  end  of  the  Rocl 
Island  wagon-bridge  is  crossed  at  grade  by  the  tracks  of  the  Chicago,  Rock  Iilsn^ 
and  Pacific,  the  Chicago,  Milwaukee  and  St.  Paul,   and  the  Chicago,  Bnrlingto^ 
and  Quincy  Railroads,  and  as  these  tracks  are  being  constantly  used  in  switohiog 
travel  to  and  from  the  arsenal  is  rendered  extremely  unsafe  and  dangerous;  beaoe 
is  proposed  to  build  a  viaduct  over  these  tracks  by  raising  the  floor  of  one  ^iD 
the  present  bridge  and  constructing  the  necessary  approaches  thereto,  as  shown  In  tl 
accompanying  drawing. 

The  approach  on  the  Rock  Island  side  for  this  project  would  extend  beyond  tl 
present  Government  limits,  but  the  city  of  Rock  Island  has  given  asssnrancesthit 
will  cede  to  the  United  States  all  the  land  needed  for  this  purpose. 

As  the  Government  owns  the  bridge  and  the  present  approach,  it  would  aeempnpi 
and  necessary  for  it  to  build  and  maintain  this  viaduct ;  otherwise  should  tM  eif 
build  a  part  and  the  United  States  a  part  a  divided  responsibility  would  arise  in  tl 
care  ana  maintenance  of  this  important  communication  with  the  arsenal.  I  hs^ 
therefore  had  a  survey  made  of  the  x>remise8,  and  a  sketch  made  of  this  proposed  rii 
duct,  and  inclose  an  estimate  of  its  probable  cost. 

If  you  api»rove  of  this  scheme  I  would  recommend  that  Congress  at  its  present! 
slon  be  asked  to  appropriate  the  necessary  funds. 

It  will  be  noticed  that  the  resolution  of  the  city  council  of  Rock  Island  grHti 
the  United  States  all  necessary  privileges  over  said  streets  fur  the  use  of  aaid  viidicl 
but  is  silent  as  to  any  claims  that  may  be  brought  in  the  future  by  owners  of  pro|Nrti 
abutting  on  such  portion  of  said  street  through  which  the  viaduct  runs. 

The  followinjr  papers  relating  to  this  subject  are  forwarded  herewith : 

Proposed  viaduct.    Plan  Plate  L.    Proposed  viaduct,  elevation,  Plate  11.   (Iktc- 
ing  separately  by  mail.) 

Resolution  of^Citizens'  Improvement  Association  of  Rock  Island  City,  passed  Oflto-I 
ber  31,  1888. 

Resolution  of  city  council  of  Rock  Island,  passed  and  adopted  November  9,  IB^J 
(certified  copy). 

Letter  of  the  mayor  of  Rock  Island  transmitting  copy  of  resolution  of  city  eonnl 
of  November  9,  1888. 

Estimate  of  cost  of  the  pro|M>sed  viaduct. 
Very  resi>ectfully,  your  obedient  servant, 

John  R.  McGznnxu, 
Major,  Ordnance  Dept,,  U.  8.  A,,  ComwutnSM* 

The  Chief  of  Ordnance,  U.  S.  Ar>it, 

Waekingtonf  D,  C. 


Rock  Island  Arsenal, 
Bock  Island,  HI,,  January  15, 1889L 

Estimate  of  cost  of  proposed  viaduct, 

1,100  cubic  yards  earth- work |38&i 

800  cubic  yards  first-class  masonry lS,OO0.il 

6 deck-plate  girders,  45 feet  each 1.  9,S40Li| 

1 100-foot  through-truss  bridge 5,160.^ 

New  floor  beams  and  lateral  bracing  on  the  Rock  Island  wagon*bridge....  8,01Q.( 

57,000  feet  pice  lumber 1.38B.i| 

54,500  feet  oak  luml>er 1,7WL* 

3,500  pounds  nails  (20d.  andOOd.) 7<l<| 

38, 081.  J 
For  engineering  contingencies,  etc.,  10  percent 3,209L* 

Total 8B^«i* 
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Matob'6  Ovfioe, 
Boek  I$lamd,  lU.,  N^vmJbw  10, 1888. 

Sib  :  I  have  the  honor  to  transmit  herewith  a  certified  copy  of  reeolntions  passed  by 
the  city  council  of  this  city,  tiie  9th  instant,  relative  to  the  construction  of  a  viadnot 
mt  the  soath  approach  ot  the  Gk>yemment  bridge,  leading  from  Twenty-fborth  street 
in  this  city  to  the  island  of  Sock  Island,  and  to  request  that  the  subject  matter  em- 
t>odied  in  these  resolutions  may  receive  your  favorable  consideration  and  official  action 
mt  your  earKest  convenient  opportunity. 

Awaiting  your  reply,  I  remain  always  and  truly  yours^ 

y.  11  Blanddco,  Jfofsr. 
Col.  T.  G.  Batlob,  U.  S.  a., 

Ommandktig  U.  8.  Ar§mdl,  fock  lilamd,  HI, 


CiTT  CouirciL  Chambbb, 
Book  I$land,  lU..  November  9, 188a 

Whereas  it  has  been  formally  brought  to  the  attention  of  this  body  that  the  ap« 
fproaohes  to  the  wa^n-bridge  leading  to  the  island  of  Rock  Island,  and  owned  and 
icontrolled  by  the  United  States  Qovernment,  are  dangerous  to  public  travel  by  rea- 
son of  the  many  railroad  tracks  passing  and  immediately  in  front  of  the  south  end  of 
I  such  bridge;  that  such  danger  is  about  to  be  greatly  enhanced  by  the  laying  of  a 
^treet-railway  track  and  the  passage  of  street  cars  over  such  tracks  and  upon  such 
'bridge  j  that  serious  accidents  have  already  occurred  at  this  point,  and  more  serious 
jOnes  will  inevitably  occur  when  said  street  railway  commences  operation ;  that  com- 
anon  humanity  and  a  just  consideration  for  the  lives  of  the  thousands  crossins  the 
[bridee  at  that  point  require  that  a  viaduct  be  built  from  the  bridge  over  such  rauway 
ftracKs;  and 

\  Whereas  the  city  of  Rock  iHland  has  no  power  to  act,  and  no  authority  over  the 
-^approaches  to  said  oridge,  the  same  being  the  property  of  and  under  the*  exclusive 
(jarisdiction  of  the  United  States  Government :  Therefore, 

Be  ii  resolved  fry  ihe  city  eo%ncil  of  the  cUy  of  Book  Island,  That  the  commandant 
rof  the  United  States  arsenal  at  Rook  Island  be  respectfully  reo nested  and  ursed  to 
icall  the  attention  of  Congress  throug^h  the  War  Department  to  tnis  matter,  and  take 
I  such  steps  as  will  secure  an  appropnation  to  build  the  needed  viaduct  and  raise  the 
■south  end  of  the  brfdge  whatever  may  be  necessary  to  make  the  proper  grade  from 
said  bridge  over  such  railroad  tracks  ;  and 

Be  ii  further  resolved,  That  the  city  council  of  the  city  of  Rock  Island  hereby  pledges 
itself  as  far  as  possible  to  assist  the  commandant  of  Rock  Island  Arsenal  in  such  work 
by  granting  to  the  United  States  Government  all  necessary  terminal  and  other  priv- 
ileges and  authority  over  the  street  of  said  city  abutting  said  bridge  for  the  use  of 
such  a  viaduct. 

Besolved,  That  the  mayor  shall  forward  a  copy  of  these  resolutions  to  Col.  T.  G. 
Baylor,  commandant  at  the  Rock  Island  Arsenal. 

State  of  Illinois,  Citff  of  Book  Island,  ss: 

I,  Robert  Koehler,  city  clerk  of  the  city  of  Rook  Island,  111.,  do  hereby  certify  that 
the  above  and  foregoing  is  a  true  copy  of  the  preamble  and  resolutions  passed  and 
adopted  b^  the  city  council  of  the  said  city  at  a  meeting  held  November  9, 1888.  Wit- 
ness my  signature  and  the  seal  of  said  city  hereto  affixed  this  10th  day  of  November, 
A.  D.  188a 

[sxAL.]  Robert  Koehler, 

City  Clerk. 


Citizens'  Improvement  Association  of  Rock  Island, 

Book  Island,  III.,  Ootoher  31, 1888. 

Whereas  the  approach  to  the  south  end  of  the  Government  bridge  crossing  t)i6 
south  branch  of  the  river  fh>m  this  city  to  the  island  is  now  a  great  thoroughfare  for 
all  kinds  of  travel,  which  is  constantly  on  the  increase,  and  by  reason  of  the  railroad 
tracks  intersecting  it  is  extremely  unsafe  and  dangerous ;  and 

Whereas  it  is  proposed  to  lay  a  double  track  horse  railroad  upon  said  bridge  and 
intersect  said  railroad  track  on  said  approach  at  grade,  which  will  largely  enhance 
the  present 'danger  and  make  hazardous  and  perilous  the  travel  by  horse-cars;  now 
belt 

Resolved,  That  it  is  the  considerate  Judgment  of  this  association  that,  for  the  accom- 
modation and  safety  of  said  travel  and  tne  uafety  of  those  who  may  travel  in  horse- 
ean,  there  ought  to  be  built  a  viaduct  over  said  railroad  tracks  on  said  approaob^ 
MdtQ  this  OM  said  GoYemment  bridge  n^sod  to  thehai^t  \^  ^t^mb^^^xa^^q^^ 
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neoeasary  elevation  of  snch  viadaot,  and  we  hereby  reBpectfnlly  call  the  attentioz 
Colonel  Baylor,  the  commandant  of  Rook  Island  Arsenal,  to  this  want  and  ask  tl 
he  take  snch  steps  as  shall  seem  to  him  proper  to  secure  the  reqaired  action  of 
United  States  Qovemment  in  reference  thereto.    Further  be  it 

BeBolvedf  That  we  respectfally  ask  that  the  city  council  take  snch  action  in 
matter  as  to  assure  to  the  United  States  Oovemment,  if  it  concluded  to  build  si 
Yiaduct  and  desires  to  own  and  control  the  same,  a  grant  of  the  use  and  contro 
such  parts  of  the  street  leading  to  such  approach  as  may  be  necessary  for  such  len| 
of  time  or  a  term  of  years,  as  may  be  satisfactory  to  the  Qoyernment,  and  to  take  si 
further  action  necessary  to  fhlly  meet  and  be  in  accord  with  the  wishea  of  Colo 
Baylor,  or  the  engineers  in  charge  of  the  constroction  of  such  viaduct. 

B€9olved,  That  a  copy  of  these  resolutions  shall  be  sent  b^  the  secretary  of  t 
association  to  Colonel  Baylor  and  to  the  mi^or  and  city  council. 

The  above  is  a  cojsy  of  the  resolution  offered  by  Kr.  J.  M.  Buford,  and  unanimoa 
adopted  by  the  Citizens'  Improvement  Association  at  their  meeting  on  October : 
1888. 

Fred.  Haas,  PreaidetU. 

T.  J.  Mediix,  Jr.,  Seeretaqf, 
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tSSS  REPORT  OF  WORK  DONE  UNDER  CONTRACT  AT  THE  WATER- 
)T  ARSENAL,  WEST  TROT,  N,  F.,  DURING  TEE  FISCAL  YEAR  END- 
JUNE  30,  lf«9. 

GUN  FACTORY  BUILDINa. 

Army  gun  factory,  bailt  of  brick,  with  iron  roof  trusses,  and  a 
bof  is  being  erected. 

i  composed  of  a  central  section  and  one  wing  to  the  north  of  that 
i,  providing  for  further  extension  to  the  south.  The  center  sec- 
ill  then  contain  a  boiler  house  and  au  engine-room  with  a  shrink- 
|;  50  feet  deep  excavated  in  the  shale  rock,  and  offices,  inspectors' 
I  tool  rooms,  etc.,  common  to  the  noith  and  south  wings. 
:north  wing  is  divided  longitudinally  by  two  rows  of  i)ier8  sup- 
g  arches,  which  arches  having  their  spandrel  spaces  filled  in, 
d  continuous  wall  supporting  the  main  roof.  This  wall  is  pierceci 
each  arch  with  window-openings  to  light  the  main  aisle  of  the 
ag.  On  either  side  of  the  piers  is  a  space  22  feet  wide,  forming 
St  and  west  aisle.  The  exterior  walls  of  these  aisles  support  the 
;  of  the  side  roofs.  These  walls  are  also  pierced  with  large  win- 
penings  so  that  the  building  is  well  lighted  throughout.  The 
ength  of  the  building  between  wall  lines  is  566  feet  2  inches,  the 
1  section  being  166  feet  2  inches  long,  and  the  north  wing  400  feet 

• 

main  aisle  is  75  feet  wide  in  the  clear,  forms  the  principal  struct- 
nd  extends  throughout  the  entire  length  of  the  building.    Its 
to  the  top  of  the  walls  at  the  eaves  is  50  feet^  and  to  the  ridge 
)  above  the  floor  line. 

h  side  aisle  communicates  with  the  main  aisle  by  twenty-two  large 
I  openings. 

foundation  walls  are  of  cut  stone,  resting  on  a  good  bed  of  con- 
>vhich  lies  on  a  foundation  of  shale  rock.  The  building  is 
bed  with  cut  stone  door-sills,  window-sills,  belt  courses,  coping 
,  and  string  stones.  The  material  is  grey-wacke,  furnished  from 
gelow  blue-stone  company's  quarries  at  Maiden,  X.  Y. 
,  expected  that  the  building  will  be  under  roof  before  December, 
ain  aisle  of  the  building  contains  bridges  for  overhead  traveling 
I,  for  its  entire  length,  covering  a  floor  space  of  562  feet  6  inches 
.  by  50  feet  width. 

» traveling  cranes,  each  of  30  gross  tons  capacity  and  35  feet  hoist, 
ing  manufactured  under  contract  by  the  Morgan  Engineering 
my,  of  Alliance,  Ohio,  and  will  be  delivered  in  running  order  by 
d  of  this  year. 

MACHINERY. 

li  machinery  for  the  factory  as  is  of  the  ordinary  commercial  \iatr 
or  differs  but  little  from  them,  is  under  'AA\eTt\&em^\i\.^  '^\S\^ 
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drawiDgs  for  the  special  machinery  required  are  being  made  as  n 
as  possible. 

BAILBOAD. 

Connected  with  the  gun  factory  a  railroad  has  been  boilt  exte 
from  the  Delaware  and  Hudson  Canal  Company's  line  on  the 
across  the  arsenal  grounds,  through  the  factory  to  the  Hudson 
on  the  east.  For  facilitating  the  handling  of  material,  switches 
turn-table  are  located  at  suitable  points,  and  a  railroad-track  sc 
placed  at  the  end  of  one  of  the  switches.  The  rails  are  of  the  best 
ity,  the  track  is  well  ballasted,  the  crolbings  and  switches  are  all  • 
proved  patterns,  and  it  has  already  been  of  great  benefit  to  the  ai 
as  affording  means  of  transporting  building  materials  directly  1 
arsenal  grounds. 

RAILWAY    BRmGE. 

At  the  point  where  the  railroad  crosses  the  canal  a  wrought-iro 
eted  lattice  single-track  through  railway  bridge  provided  with  a  w( 
floor  suitable  for  highway  traffic  has  been  erected.  This  bridge  h 
ported  by  masonry  abutments  and  is  about  100  feet  long.  It  is  u 
ally  strong,  being  intended  to  support  in  addition  to  a  locomotiv( 
its  tender  a  weight  of  200  tons  distributed  over  a  distance  of  62  fe 
twenty-four  wheels. 

OFFICERS'  QUARTERS. 

In  addition  to  the  above  two  sets  of  brick  quarters  for  officers  ai 
ing  erected.  The  foundations  are  made  of  stone  masonry  resting  e 
directly  upon  shale  rock  or  upon  concrete.  The  water  table,  the 
and  caps,  where  used  are  made  of  brown  stone.  The  buildings  m 
be  completed  throughout  and  ready  for  occupancy  by  the  1st  of 
vember  in  the  current  year. 

PROJECTILE    FOUNDRY. 

Under  subhead  1  of  the  appropriation  for  Armament  of  Fortificai 
made  by  the  Fiftieth  Congress,  September  22,  1888,  it  is  provided 
$10,000  of  the  $500,000  therein  appropriated  shall  be  expended  for 
viding  increased  facilities  for  the  manufacture  of  projectiles.  It  ha 
been  decided  that  the  projectile  foundry  to  be  established  under 
act  should  be  located  at  this  arsenal,  the  large  iron  store- house 
ated  east  of  the  canal  and  south  of  the  lower  machine-shop  wai 
lected  as  the  best  building  available  for  the  purpose.  A  large  q 
tity  of  niter  and  sulphur  was  stored  in  this  building,  which  had  n 
sarily  to  be  moved.  During  the  months  of  January,  February, 
March  about  5,000,000  pounds  were  placed  on  cars  in  arsenal  gro 
and  shipped  to  the  United  States  powder  depot,  Dover,  l^evr  Jers 

The  design  of  the  foundry  (limiting  its  capacity  for  the  presentt 
casting  of  projectiles  only)  calls  for  a  sand  and  core-room,  also  a 
tern-room,  three  core  ovens,  one  of  which  is  especially  adaptei 
heavy  projectiles,  one  10-ton  reverberatory  furnace,  and  one 
cupola  furnace,  with  flues,  smoke*stacks,  etc.,  complete.  The  bm 
ery  and  appliances  are  three  metallic  jib  cranes,  20  feet  swing,  i 
tons  capacity ;  a  grinding  pan  for  refractory  material  and  sand  in 
room ;  one  No.  7  Sturtevant  steel  blower  with  blast  pipes,  the  o 
sary  shafting  and  wire-rope  transmission  for  obtaining  power  firoi 
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line-shop.  Narrow-gange  railway  tracks,  turntables,  etc.,  are  de- 
3d  for  transportation  of  material  and  work  in  and  outside  of  foun- 
juilding.    Bins  are  also  to  be  provided  for  the  storage  of  coal,  coke, 

The  capacity  of  the  foundry,  when  running  the  usual  eight  hours 
lay,  will  be  about  2.700  tons  per  annum. 

le  work  of  establisning  the  foundry  began  about  the  1st  of  April 
amoving  a  part  of  the  flagging  on  the  ground  floor,  and  the  wooden 
s  of  the  galleries.  Excavations  were  then  made  for  the  foundations 
e  ovens,  cranes,  furnaces,  etc.    On  account  of  the  presence  of  water 

depth  of  a  few  feet  below  the  ground  considerable  difficulty  was 
uutered  in  procuring  suitable  foundations  for  these  structures,  mak- 
i  much  larger  quantity  of  concreting  necessary  than  was  at  first 
;ipated.  These  obstacles  have  been  to  a  great  extent  overcome, 
the  foundry  is  now  in  a  fair  way  to  completion.  It  is  thought  that 
bout  the  15th  of  August  the  work  of  casting  projectiles  can  be 
m. 
le  foundry  as  at  present  arranged  takes  up  about  one-half  of  the 

space  of  the  building.  The  design  contemplates  an  extension  of 
3lant,  if  required,  so  as  to  admit  of  the  casting  of  mortars  and  other 
y  castings.  The  present  brass  foundry  should  also  be  removed  to 
building.  This  will  require  the  erection  of  suitable  furnaces,  etc., 
rhich  space  has  been  provided. 

le  arsenal  carpenter-shop  was  selected  as  the  room  in  lower  ma- 
s-shop the  best  adapted  for  the  flnishing-Rhop  for  projectiles.  This 
ition  was  governed  by  the  fact  that  the  room  was  located  near  the 
dry,  admitting  of  the  easy  transportation  of  work  to  and  from  the 
dry  by  a  narrow-gauge  railway.  A  portion  of  the  space  used  for 
ige  was  taken  for  the  new  carpenter-shop.    In  this  space  a  new 

has  been  laid,  hangers,  shafting,  etc.,  have  been  procured  and 
3d  in  position,  and  the  work  of  removing  this  shop  is  about  corn- 
id.  A  room  adjoining  the  flnishing-shop  has  been  fitted  up  as  a 
ng  room,  in  which  has  been  erected  the  testing  machine  recently 
ved  from  Sandy  Hook. 

J.  M.  Whittemoee, 
Colonel,  Ordnance  Department,  U,  8,  Army,  Commanding. 
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bepobt  of  principal  operations  at  united  states  powder 

depot,  dover,  n.  j. 

United  States  Powdbb  Dspot, 
Dover,  N.  J.,  August  14, 1880. 

The  Chief  of  Ordnance,  U.  S.  Abmy, 

Washington,  D.  C: 

Sib  :  In  compliance  with  the  requirements  of  existing  orders.  I  have 
the  honor  to  submit  a  report  of  the  principal  operations  at  this  depot 
during  the  fiscal  year  ending  June  30, 1889. 

The  followiug  statement  shows  receipts,  expenditures  and  balance  of 
funds  for  the  year : 


Funds. 

> 

Ordnance 

•enrice 

1880. 

Powder  depot. 

L 

2. 

3. 

i 

Appro* 

priatkHi 
oflKA 

For  com* 
Dieting 

Magazine 
Ko.4. 

1 

1 

For  re- 

pairing 

Magaxine 

No.  1. 

Propor- 
tional part 
of  appro- 
priatum  for 
flflcnl  Tear 

1886 

(act  of  Con- 

greaa 

June  30. 

1888). 

On  hand  fWfm  laat  vfAr ■,- 

$sa.47 

Allotted  by  Ordnance  Office 

Annronriated  bv  Conirress 

$3,000.00 

$18, 000. 00 

$1. 150. 00 

$8,017.80 

Bxpended 

3,000.00 

8,800.35 

1. 103. 20 

1,610.60 

683.47 

Balance  on  hand 

14.109.65 

46.71 

7,407.11 

' 

Attention  is  respectfully  invited  to  my  report  of  July  6,  last,  givinf 
in  detail  all  of  the  expenditures  under  above  appropriations ;  biUs  ag- 
gregating $22.75  under  ordnance  service  1889,  outstanding  at  thi( 
time,  have  since  been  paid. 

MAGAZINE  NO.  4. 

The  work  done  on  this  building  was  as  follows : 

Two  wells,  one  8  feet  and  the  other  14  feet  deep,  for  terminals  of  J 
lightning-conductors  dug  and  lined  with  bricks. 

Four  hundred  feet  ditches  for  lightning-conductor  terminals  dog  and 
filled  Id. 

Twenty-two  hundred  feet  galvanized  iron  wire-rope  for  lightninf 

946 
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mductors,  and  2,507  poands  galvauized  iron  lightning-conductor  at- 
kchments,  placed  on  building. 

Twenty-six  hundred  cubic  feet  earth  and  rock  graded  around  foun- 
ation  and  removed. 

Eight  window  frames  made  and  set,  and  eight  pairs  window  sash  put 
I. 

Ten  thousand  square  feet  of  flooring  laid. 
Sixty -five  hundrod  square  feet  of  siding  put  on. 
Doors,  windows,  and  columns  (24)  cased. 

Eight  inside  wire-screen  shutters  and  8  window-shutters  made  and 
at  on. 

Inside  wood- work  oiled;  inside  columns  and  iron-work  painted.  Boof 
.2,000  square  feet)  and  iron  doors,  shutters,  and  leaders  painted  ¥rith 
tince's  metallic  paint.  Outside  brick  work  (10,000  square  feet)  painted 
^o  coats. 

With  the  exception  of  some  alterations  to  roof  of  this  magazine,  as 
Dthorized  in  your  letter  of  July  19, 1889,  this  magazine  is  complete. 

MAGAZINE  NO.   1. 

This  magazine,  commenced  by  Major  (now  Lieut.-GoL)  Parker  in 
$80,  was  the  only  one  provided  with  an  a<K^s8ible  cellar.  In  order 
lat  this  might  be  utilized  for  storage  purposes,  3,800  cubic  feet  of  earth 
as  excavated  and  10,000  square  feet  of  concrete  floor  laid  and  the  cellar 
bitewashed.  The  ground  around  the  magazine  was  graded  and  the 
eps,  platforms,  and  brick  and  stone  work  were  pointed. 
The  floor  boards  of  this  building,  having  been  put  down  before  they 
ere  thoi*oughly  seasoned,  had  shrunk  so  much  as  to  necessitate  either 
new  floor  or  filling  of  the  spaces  between  boards.    It  was  decided  as 

0  best  and  cheapest  remedy  for  the  trouble  to  lay  a  new  floor  of  seven- 
ghth-iuch  boards  on  the  one  already  down,  crossing  boards.  Ten 
lousand  square  feet  of  new  flooring  "was  thus  laid.  Eight  window- 
ames  and  sash  were  put  in,  and  wire  screens  fitted  to  inside  of  same. 
3pper-wire  netting  was  put  over  inside  ventilators  and  iron  netting 
rer  cellar  windows.  The  iron  window  shutters  and  hinges  were  re- 
hired; the  roof  scraped,  and  all  painted. 

The  outside  brick- work  was  painted  two  coats  to  correspond  in  color 
>  the  other  magazines  and  buildings. 

For  information  as  to  storage  capacity  and  present  condition  of  all 
le  magazines,  attention  is  invited  to  my  reports  of  June  15  and  29  last. 
During  the  year,  in  addition  to  the  regular  police,  all  the  grain  and 
%y  required  for  the  supply  of  this  post  for  a  year  were  cut  and  stored, 
id  50  acres  of  ground  in  the  vicinity  of  magazines  cleared  of  brush 
id  burned  over.  Besides  which,  2,078,126  pounds  crude  niter,  1,891,- 
.7  pounds  fused  niter,  1,455,070  pounds  refined  niter,  and  504,666 
muds^sulphur  were  received  and  stored  in  magazines. 

1  regret  to  say  that  nothing  has  yet  been  done — for  want  of  funds — 
I  improve  the  condition  of  the  guard  and  engine  house,  reported  upon 
ugust  16  and  December  15,  1888,  and  on  May  22,  1889.  If  a  small 
irt  of  the  $7,407.11  remaining  of  the  ^'  proportional  part  of  the  appro- 
riatiou  for  the  fiscal  year  1888,  under  joint  resolution  of  June  30, 18i88,'' 
^uld  be  used,  as  it  would  have  been  had  I  known  in  season  that  it  was 
mailable,  this  building  conid  be  thoroughly  repaired  and  protected 
om  further  injury  from  the  causes  given  in  my  reports  referred  to.  • 
BespectfuUy  submitted. 

Mqfor,  Ordnance  Department,  U,  S,  K.^  ComwwwAvft^. 
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REPORT  OF  WORK  ON  ARTESIAN  WELL,  AUGUSTA  ARSENAL^  QEORQU. 

AuausTA  Arsenal,  June  30, 1889. 
Boring^  oonstmctingj  and  equipping  an  artesian  welL 

The  sundry  civil  bill  makin^^  appropriations  for  the  fiscal  year  ending 
Jnne  30, 1889,  contained  a  provision  to  the  effect  that  the  sam  of  $10,000 
is  hereby  appropriated  to  bore,  constract,  and  equip  an  artesian  well 
at  the  Augusta  Arsenal,  the  money  to  be  exx)ended  under  the  direetion 
of  the  Secretary  of  War. 

Proposals  were  advertised  for,  calling  for  an  8-inch  well  to  be  1,800 
feet  deep  if  required  by  the  United  States.  The  following  bids  were  re- 
ceived in  response  to  this  call : 

William  D.  Chapin,  Brooklyn.  N.  Y.,  $6.75  per  foot. 

E.  F.  Joyce,  St.  Augustine,  Fla.,  $6.55  per  foot. 

Sparks  &  Allen,  Dundee,  Mich.,  $4.25  per  foot  for  the  first  500  ftei; 
$2.75  per  foot  for  the  balance  of  the  well. 

Daniel  Dull,  New  York  City,  $9  per  foot 

Murphy  Bros.,  Milledgeville,  6a.,  $8  per  foot. 

H.  W.  Carter,  St.  Louis,  Mo.,  $6  per  foot. 

Enterprise  Drilling  Company,  Pittsburgh,  Pa.,  $7  per  foot  fbr  first 
200  feet ;  $4  per  foot  for  next  800  feet ;  $5  per  foot  for  next  500  feet 

In  accordance  with  the  law  the  contract  was  awarded  to  the  fim  of 
Sparks  &  Allen,  Dundee,  Mich.,  the  lowest  bidders.  They,  however, 
failed  to  execute  the  contracts  when  these  were  sent  to  them  for  their 
signature  and  bonds,  and  the  contract  was  then*  under  the  instraetkmi 
of  the  Chief  of  Ordnance,  awarded  to  the  next  lowest  bidders,  the  En- 
terprise Drilling  Company  of  Pittsburgh,  Pa.,  and  was  approved  of 
date  January  7, 1889. 

The  Enterprise  Company  at  once  began  the  construction  of  the  dff- 
rick  and  other  necessary  structures,  and  commenced  the  boring  of  the 
hole  February  20, 1889,  with  the  most  approved  tools  and  applianeei 
used  in  modem  artesian  well  boring,  and  with  expert  workmen  brought 
from  western  Pennsylvania,  with  the  following  results : 

In  February,  bored  through  white  sand,  red  clay,  and  gravel,  85  feet 

In  March,  bored  through  red  clay,  kaolin,  gravel,  and  sand  to  bed 
rock  at  the  depth  of  280  feet,  and  through  this  rock,  a  very  hard 
and  tough  chlorite  slate,  to  the  depth  of  370  feet  from  the  surfiaoa 
The  well  was  cased  to  bed  rock,  shutting  off  surface  water. 

In  April,  bored  to  near  the  700foot  depth,  through  chlorite  slate  witk 
occasional  thin  seams  of  quartz  or  flint  rock.  The  rock  varied  inhfld* 
ness,  occasionally  being  comparatively  soft)  but  in  general  very  htri 
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and  tough,  the  softer  rock  being  met  with  immediately  above  the  water- 
courses, and  inclading  them,  and  the  hardest  immediately  below  these 
courses. 

The  well,  after  the  casing  was  put  in,  was  entirely  dry  to  the  depth 
of  some  325  or  330  feet,  where  a  very  small  water-course  was  reached. 
The  water  from  this  source  could,  however,  be  readily  exhausted  by  the 
'^bailer."  When  near  the  500-foot  depth,  the  first  water-course  of  note 
was  reached,  and  the  water  from  it  stood  in  the  well  about  150  feet  deep, 
or  at  its  surface  some  350  feet  from  the  top  of  the  well. 

The  second  water-course  was  reached  at  about  the  GOOfoot  depth, 
raising  the  water  in  the  well  some  25  feet — to  the  depth  of  325  feet  from 
the  surface.  The  third  water-course  was  reached  at  about  the  690* foot 
depth  and  this  raised  the  water  to  within  198  feet  from  the  surface. 

The  water  in  the  well  greatly  impeded  the  boring,  making  it  very 
desirable  to  have  a  dry  hole,  but  after  the  first' water  course  was  reached 
it  was  found  impossible,  by  the  most  rapid  working  of  the  iHrge  bailer, 
to  effect  this  or  to  materially  decrease  the  quantity  of  water  in  the  well. 

Immediately  below  the  last  water-course  the  auger  reached  a  stratum 
•f  quartz  or  flint  rock,  inclined  at  a  very  high  angle  of  elevation,  which 
diunted  the  drill  from  its'vertical  course,  and  the  hole  followed  the  in- 
dine  of  the  rock.  This  was  indicated  by  the  constrained  working  of  the 
•ngery  and  by  the  marks  on  the  bits  when  withdrawn  from  the  well  for 
lesharpening.  The  last  weeks  of  the  month  were  spent  in  endeavoring 
to  get  a  ^<good  bottom"  to  the  well.  This  is  ordinarily  accomplished 
ky  filling  up  the  hole,  by  a  wooden  plug  or  very  hard  rock,  to  above 
fhe  defective  part  and  reaming  it  down. 

In  May  the  entire  month  was  spent  in  endeavoring  to  rectify  the 
welFs  departure  from  a  vertical  course  and  in  futile  efforts  to  start  the 
ftuger  straight  again.  It  is  well  known  that  unless  the  hole  keeps 
straight  and  vertical  the  end  of  our  boring. is  not  far  distant. 

In  June,  having  gotten  an  apparently  good  bottom  to  the  hole, 
drilling  was  resum^,  but  with  the  precaution  of  using  a  winged-sub 
(the  most  approved  appliance)  to  center  the  stem  and  bit  and  prevent 
a  departure  from  a  straight  course.  After  a  few  days,  however,  it  be- 
came apparent  from  the  mark^  on  the  bits,  etc.,  that  the  directiou  of' 
the  hole  was  still  at  an  incline  but  not  to  a  great  degree.  The  reamer 
was  continually  in  use,  in  turn  with  the  bit.  By  the  end  of  the  month 
the  deptii  of  795  feet  was  reached.  The  strata  all  seem  to  have  a  very 
steep  incline.  Unless  the  character  of  the  rock  changes  and  becomes 
quite  soft,  or  their  inclination  changes  to  an  opposite  direction,  boring 
must  soon  come  to  a  conclusion. 

The  rock  coutinueid  to  be  in  general  chlorite  slate,  but  towards  the 
bottom  of  the  well  approaches  a  greenish  quartz  rock. 

Numerous  specimens  of  the  clay,  sand,  kaolin,  gravel,  rock,  etc.,  have 
been  gathered  from  the  borings  and  are  labeled  and  cased  for  future 
reference. 


Augusta  Arsenal, 

Augusta^  Oa.j  July  20, 1889. 

Ohibf  OF  Obdnancb, 

Washington  J  2>.  C: 

Sot :  I  have  the  honor  to  report  that  work  upon  the  artesian  well  has 
about  oome  to  a  conclusion.  The  rock  has  been  throughout  a  very  hard 
cUorite  Tocl^  with  ooc^sioiial  seisms  of  quartz  or  flinti  the  strata,  i&ac^ 
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report  of  prjxcipjl  operjtioxs  at  cheyenne  ordnancshl 

department  of  tbe  platte. 

Gheyenve^  Ordnance  Depot, 
Oheyennej  Wyo,j  August  17,  IM- 

Chibp  of  Ordnance,  U.  8.  Army, 

W<ishinfftony  2).  (7. : 

SiB:  I  hare  tbe  honor  to  sabmit  the  following  report  upon  the' 
ationsof  the  Ordnance  Department  in  the  Department  of  the  IlattB 
the  fiscal  year  ending  Jane  30, 1889 : 

CHEYENNE  ORDNANCE  DEPOT. 

When  the  ordnance  depot  for  the  Department  of  the  Platte  wai 
established  it  was  thoaght  best  to  locate  it  at  the  city  of  CI  _ 
Wyo..  on  account  of  its  central  position  in  reganl  to  the  post*  rf 
department,  and  also  on  account  of  the  lack  of  rail  transportatioD||Oj| 
Omaha  to  the  posts  situate<l  north  of  the  line  of  the  Union  Pacillc*' 
road,  there  being  at  that  time  ready  wagon  transportation  from 
enne  to  these  forts. 

But  time  has  changed  all  of  these  relative  ])Ositions  so  that'  toAj 
with  railroads  radiating  from  Omaha  to  the  forts  north  and  west,tln 
seems  no  goo<l  reason  for  leaving  the  depot  at  Cheyenne,  asOmi^*^ 
now  relatively  nearer  those  posts  than  is  the  former  city. 

Again,  as  all  of  the  ordnance  stores  received  at  the  depot  ooaej 
the  east,  it  necessarily  follows  that  many  of  them  pass  overthei 
only  to  be  returned  at  a  later  date  to  some  of  the  i>ost8  that  tbef,' 
passed  in  going  to  Cheyenne,  and  thereby  the  cost  of  transportiBB' 
greatly  increased. 

It  is  true  that  the  i)osts  west  of  Cheyenne  are  one  day  ^i^litf^ 
Omaha  than  they  are  from  the  former  city,  yet  the  saving  in  repj] 
time  for  all  of  the  other  posts  more  than  compensates  for  thi«r^ 
loss. 

Such  a  change  in  the  location  of  the  ordnance  depot  is,  I  beli6V^^ 
templated  this  coming  year,  and  the  necessary  steps  to  effect  tt»^ 
now  being  taken,  a  portion  of  what  is  known  as  the  qnartei 
de])ot  in  the  city  of  Omaha  on  the  line  of  the  Union  Pacific 
having  been  set  aside  for  that  puqwse. 

When  the  change  is  made,  then  all  of  the  posts  in  the  departmeDij 
be  in  direct  rail  communication  with  the  depot,  with  three  or  flwy 
will  have  to  add  a  few  miles  of  wagon  transportation  at  the  end  "J 
railroads.    And  this  number  will  diminish  as  these  roads  are 
farther  west. 

Owing  to  the  lack  of  appropriations  there  has  been  bat  littto 
undertaken  at  the  depot  outside  of  the  issue  and  receipt  of  Bton%] 
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iiling  of  the  leather  goods,  and  the  care  of  the  small-arms.  There 
3reiore  been  no  men  detailed  on  extra  duty  at  the  depot  as  has 
tie  case  in  the  years  past,  the  regular  enlisted  force  of  the  ord- 
rletachmeut  performing  all  of  the  required  work.  Time  has,  how- 
een  found  to  manufiiiCture  the  following  stores  for  issue : 

►  alls,  lubricated 14,600 

is »200 

irtridgcH  for  3-ii)cli  ^uii 2, 877 

«  cov<ired ;  dyod  dnck 100 

ORDNANCE   STORES  ISSUED  TO  TROOPS. 

3f  the  ordnance  stores  issued  to  the  troops  in  this  department 
the  past  year  have  given  universal  satisfaction,  and  not  an  in- 
of  complaint  has  been  heard  in  regard  to  them  from  any  ode. 
new  Buffiugton  rear-sight  has  now  been  supplied  to  all  of  the 
'y  troops  ;  it  gives  great  satisfaction,  and  all  who  speak  of  it  do 
Le  highest  terms.  A  few  fractures  of  the  sliding-leaf  have  oc- 
,  owing  to  the  carelessness  of  the  men  in  clamping  it  below  the 
rd  mark  and  then  suddenly  raising  the  sight,  when  as  it  projects 
the  hinge  it  either  snaps  oft*  or  bendwS  the  leaf.  If  these  could  be 
cictured  so  that  the  men  could  not  thus  clamp  them  it  would  be 
►rovement  to  the  sight. 

old  intrenching  tools  have  been  discarded  and  turned  in  to  the 
and  the  hunting-knife,  the  scabbard  of  which  has  been  arranged 
liook  to  attach  it  to  the  cartridge  belt,  has  been  substituted  for 
All  of  the  infantry  troops  in  tbe  department  have  been  supplied 
H\se,  and  they  will  be  thoroughly  tested  this  summer  at  the  en- 
leiit  of  the  troops  at  Camp  George  Crook,  near  Fort  llobinson, 
where  all  of  the  troops  in  the  department  will  assemble. 

TARGET  PRACTICE. 

cost  to  the  Government  for  the  annual  target  practice  of  the 
is  far  more  than  the  cost  of  the  aDimunition  used.  Manv  rifles 
iuedat  the  rifle  range,  either  through  the  carelessness  of  the  men 
'.  bursting  of  the  shells.  Many  oflicers  claim  that  one  season  at 
practice  is  harder  on  the  rifles  than  one  campaign. 
5r  a  shell  has  become  fastened  in  the  rifle  many  of  them  are  ruined 
careless  use  of  the  hea<lless  shell  extractor.  There  should  beau 
forbidding  the  use  of  this  tool  except  by  non-commissioned  oflicers 
ave  been  thoroughly'  instructed  in  its  use.  At  one  post  in  this 
ment  such  an  order  has  been  issued  and  the  result  is  that  from 
ost  no  reports  Jire  received  of  the  rifles  being  injured  through  this 

ising  some  of  tlie  shells  too  long  they  become  weakened  so  that 
urst  in  the  chamber.  1  would  add  my  voice  to  that  of  those  who 
n*eceded  me  in  urging  that  a  brass  shell  be  furnished  by  the  de- 
*ut  for  reloading  purposes  onl3\  There  is  not  much  doubt  but 
ich  a  shell  would  result  in  saving  many  rifles  now  ruined.  They 
remain  in  storage  so  siiort  a  time  that  any  detrimental  action  of 
wder  due  to  the  brass  shells  would  not  be  observed.  If,  how- 
his  objection  is  the  only  one  that  now  prevents  the  issue  of  such 
idge,  r  would  suggest  that  they  be  tinned  in  the  same  manner  as 
he  experimental  Morse  cartridges  issued  a  few  years  ago. 
II  the  few  reports  that  reach  this  ofiice  concerning  the  bench  set 
iding  tools  it  is  observed  that  they  are  not  handled  with  that  care 
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iior  givou  that  attention  that  they  deserve,  so  that  at  many  posts  tl 
soon  become  disabled.  At  some  of  the  posts  every  one  is  allowed  to 
them,  whether  they  understand  their  mechanism  or  not,  and  the  ra 
can  readily  be  imaidned.  To  obtain  the  best  results  for  these  tooli 
would  seem  good  policy  to  give  a  course  of  instruction  to  those  who  ^ 
be  called  upon  to  use  them  during  the  target  season  and  to  allow 
one  else  to  handle  them.  This  subject  would  seem  to  be  as  mi 
worthy  of  study  for  the  enlisted  men  as  is  the  subject  of  tactics. 
Very  respectfully,  your  obedient  servant, 

Marcus  W.  Lyon, 
Captain,,  Ordnatwe  Dept,^  U.  iS'.  A,, 
Chief  Ordnance  Officer ,  Department  FlattCj  Commanding 
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n:  NEW  FIHE-riiOOF  shops  at  TUE  national  ARMOIiY,   SPUING- 

FIELD,  MASS, 

(11  plates.) 

The  old  Hbopa  have  been  outgrowD,  lacking  light,  strength,  and  space 
r  ever-acciiinulatin^  machinery  and  the  fire-proof  qualities  highly  es- 
ritial  for  the  protection  of  the  large  plant  of  valaable  machines,  to  re- 
lice  which  would  require  a  large  expenditure  of  time  and  money. 
A  fire  once  under  headway  in  the  old  shops,  from  the  inflammable  nat- 
e  of  the  dry  flooring  and  interior  timbers,  saturated  more  or  lAiS  with 
from  long-continued  use,  would  destroy  this  plant  in  a  very  few  min- 
es, and  virtually  close  the  armory  for  years. 

The  two  new  fire-proof  shops  (now  essentially  completed  and  one  occu- 
(hI),  the  milling  and  car]i)enter  and  stocking  shops,  are  bnt  part  of  the 
oposed  plan  of  the  fireproof  plant  in  " Federal  Square,''  the  armory 
closure  east  of  Federal  street,  which  passes  between  it  and  the  inclos- 
e  of  the  present  ^'  Hill,''  or  finishing  shops. 

These  buildings,  counterparts  of  each  other  in  size  and  plan,  are  two 
)ries  (1 1  feet  between  floors  and  ceilings,  window-frames  7  feet  8 
3hes  by  4  feet,  tops  lOJ  inches  below  ceilings),  basement  (9  feet  be- 
een  floor  and  ceilings)  and  attic  higji,  cruciform  in  plan  (279  by  76 
3t,  length  of  arms,  by  36  feet  wide,  outside  measurement),  opposite 
d  parallel  430  feet  apart. 

The  milling  shop  is  on  a  line  with  the  old  machine  and  filing  shops 
ross  the  street  and  connected  with  them,  for  transmission  of  i>ower, 
»,  and  water,  by  a  tunnel  under  the  street. 

The  carpenter  and  stocking  shop  is  not  yet  occupied,  can  not  be  until 
e  completion  of  the  proposed  third  and  la4st  building  (458  feet  long 
th  transepts  and  rear  wings  of  same  general  plan,  height,  etc.,  as  the 
hers)  which  will  connect  the  two  and  form,  with  them  and  the  old 
tiling  shop,  offices,  and  connected  buildings  0]>posite,  a  quadrangle. 
This  quadrangle  will  be  thrown  open  to  Federal  street  on  the  Federal 
[uare  side  and  the  present  east  gate  of  the  old  finishing  shops  in- 
)sure  moved  opposite  the  armory  offices,  about  the  center  of  the  long 
le  of  the  quadrangle. 

The  main  rooms,  running  full  length  of  the  buildings,  are  the  shop 
oms,  the  transepts  in  the  center  providing,  in  front,  the  offices  on  each 
K)r  for  the  foremen,  the  elevator  shaft,  stairway,  hatchway  for  lioist- 
g  apparatus,  and  entrance  halls;  in  rear,  the  inspectors'  rooms  on 
ch  floor  of  the  main  sho])  rooms,  and  in  the  basement  the  closet  latrine 
om.  The  main  basement  rooms — the  buildings  being  high  up  and 
ill  drained,  well  lighted,  and  heated  like  the  upper  stories — make  fine 
op  rooms  tor  the  heaviest  machinery.    The  central  portions,  between 

©  tetrioe  rooms  aod  opposit^^  corov?^U\u^\\U  \u  ^xwCv.^w^^^'^r*^'^ 
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with  <}upboardH  ou  each  side  against  the  wallH  for  the  clothing,  towels, 
etc.,  of  the  workmen  and  the  lavatory  troughs.  This  arraDgeinent  does 
away  with  the  clothing  capboards  between  the  windows  in  the  main 
work  rooms  as  in  the  old  Hho])S,  and  each  building  having  it8  own  clos- 
ets, with  every  convenience,  removes  the  necessity  of  workmen  leaving 
the  buildings,  in  which  they  work,  to  go  to  distant  places,  through  other 
shops,  consuming  time,  and  removes  inducements  for  them  to  loiter  en- 
countered on  the  way. 

Tbe  attics  being  well  lighted  and  ventilated  can  be  used  for  storage 
of  machines  of  each  shop  not  in  use. 

The  foundation  stone  walls  of  these  buildings  are  3  feet  0  inches  wide 
at  the  bottom,  2  feet  0  inches  at  the  top,  the  bases  for  the  central  row 
of  iron  columns  supporting  the  iron  floor  stringers  being  stone  columns 
3  feet  6  inches  square  at  the  bottom,  capped  with  a  granite  block  18 
in<;hes  thick  and  2  feet  square. 

Tbe  brick  walls  of  basement  to  the  top  of  the  first-floor  joists  are  24 
inches  thick;  the  walls  of  first  story,  20  Inches;  second  story  and  attic. 
10  inches;  end  walls  above  coriii(;e,  12  inches,  all  laid  iu  cement  and 
lime  mortar.  Hows  of  cast-iron  columns  extend  longitudinally  through 
the  center  of  basements,  first  and  second  floors,  supporting  the  iron 
stringiers  which  hold  the  ends  of  the  iron  floor  joists,  between  whicb 
are  the  brick  floor-arches. 

The  roof  is  a  very  simple  iron  truss  covered  with  black  Maine  slate, 
secured  to  the  iion  purlins  by  copper  nails  bent  around  them.  There 
are  no  conductors,  the  water  falling  to  the  ground  on  the  flagging  sur- 
rounding the  buildings.  Ice  and  snow  fill  up  the  conductors  on  the  old 
sho])s  an<l  <luring  tliaws  the  roofs  often  leak  badly  from  water  backing 
up  nn<ler  the  slate. 

There  are  iron  stairways  at  the  ends  and  in  the  centers  of  the  baild- 
ings  from  cellars  to  attics. 

For  the  milling-shop  there  are  two  entrances,  to  which  fligbts  of 
granite  steps  lead  from  the  quadrangle,  one  at  the  west  end  and  one  at 
the  center,  the  central  entrance  being  through  the  front  transept,  by 
the  ofiices,  and  having  a  portico  like  the  old  shops  with  a  double  %l]t 
of  steps.  For  the  carpenter  and  stocking  shop,  in  addition  to  similar 
entrances,  there  is  one  also  at  the  east  end.  The  style  of  architecture 
of  these  buildings  is  the  simple  quaint  one  of  the  old  shops  and  arsenals. 
Ko  expenditure  lias  been  made  for  appearance,  but  everything  possible 
for  the  good  of  the  work  to  be  done  in  them  and  for  the  workmen,  yet 
they  ])resent  not  an  uniniposing  appearance,  which  will  be  greatly  adried 
to  when  the*  third  building  is  completed  with  its  front  transept,  the  en- 
gine-room, in  tbe  <tenter  of  the  quadrangle  facing  the  street.  This 
quadrangle  is  to  be  improve<l  with  stone  carriageways,  walks,  turf, 
phints  and  tiowers,  adding  to  the  beauty  of  the  city  and  attractiveness 
of  the  armory. 

MILL   lilVKU   SirSTAlNlNG-WALLS. 

i>elow  the  water  shops'  dam  high  sustaining  walls  for  about  436 feet- 
are  n<»cessary  for  the  Mill  Kiver  banks.  These  walls,  built  some  thirty- 
four  years  ago,  had  become  so  injured  by  tbe  disintegration  of  moch 
interior  stone,  particularly  in  the  lower  layers,  as  to  endanger  the  sta- 
bility and  the  work  of  rebuilding  was  begun  several  years  ago.  About 
256  feet  have  been  completed,  on  one  side,  to  July  1,  1889 — 200  fcet 
during  the  liseal  year. 

A.  U.  BiTFPiNGTON, 
Colonely  Ordnance  Departments  (\  vS.  Arnuj^  Cafnfnandxf^ 
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tiPOBT   ON    THE    CONSTRLTCTION  OF   BATTEIIY  AT  THE  NEW    YORK 

STATE  CAMP  (i  ROUND,  PEEKS  KILL,  N.   Y. 

(3  plat4»8.) 

New  York  Arsenal, 
Governor's  Island,  New  York  Harbor, 

N€i€  Yorl'  City,  September  14,  1889. 

Ike  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  I).  C: 

(Through  the  coinmaDcliug  officer). 

BiR :  Eeferriug  to  iD8tructioii8  contaiued  iu  letter  of  July  31, 1889, 
liin  the  Onlnauce  Office,  in  regard  to  battery  at  New  York  State 
amp  of  instruction  near  Peekskill,  I  have  the  honor  to  submit  the  fol- 
Wiug  report: 

On  receipt  of  original  order  from  the  Ordnapce  Bureau  in  regard  to 
lis  battery,  a  letter  was  addressed  to  the  governor  of  the  State  of 
few  York  stating  that  his  application  for  its  construction  at  the  State 
Gauip  had  been  approved  by  the  War  Department  and  that  I  had  been 
tirected  to  do  the  work ;  also  requesting  that  I  might  be  informed  as  to 
lie  proposed  site. 

As  a  result  of  this  letter,  on  May  6, 1889,  Major-General  Porter,  Ad- 
Qtant-General,  Brigadier-General  Varian,  chief  of  ordnance  of  the 
kate,  and  myself  proceeded  to  the  State  camp  ground  near  Peekskill, 
(There  a  site  was  sele/Cted.  This  was  on  a  plateau  about  100  feet  above 
.nd  looking  down  the  river,  wjiich  at  this  point  makes  nearly  a  right- 
tngle  bend.  The  control  of  the  river  is  limited  by  another  abrupt  bend 
»elow  to  about  4  miles.  The  plateau  at  its  front  breaks  sharply 
lown  to  a  marsh  at  near  the  water's  level.  Between  the  left  liank  of 
he  battery  and  the  edge  of  the  plateau  a  drive- way  of  about  20  feet  * 
vas  left.  This  space  is  somewhat  increased  in  front  of  the  right  liank, 
IS  the  edge  of  the  plateau  curves  around  to  the  front  and  left  so  as  to 
ace  the  town  of  Peekskill.  i  >n  the  right  flank  room  for  the  drive- way 
vvks  left  between  it  and  a  deep  ravine  leading  to  the  river. 

It  was  thought  that  a  right-line  battery  would  be  desirable  and  that  it 
^ould  be  preferable  to  have  the  pieces  at  right  angles  to  its  front,  as 
heir  axes  would  ordinarily  be  over  the  axes  of  the  platforms  and  the 
chances  of  settling  of  the  latter  would  be  diminished.  In  order  that 
he  battery  should  always  be  dry  it  was  decided  to  place  it  on  the  ground 
evel  and  to  provide  earth  for  the  parapet  by  digging  a  ditch  in  front. 
The  profile  shown  in  Plate  I  was  adopted.  The  work  was  begun  by  care- 
fully laying  out  the  principal  lines  on  the  ground  with  a  transit,  and 
;hen  erecting  profiles  at  the  middle  of  the  front  of  the  parapet,  at  the 
ntersection  of  the  front  with  each  wing  and  *At  Wi^  wsXfcx  ^^sX\<25wj^«jc^^'^ 


I         REPORT  OP  THE  CHIEF  OP  ORDNANCE. 

Iio  wings.    SliovelerH  were  placed  at  the  right  wing,  the  mortar  bat- 
',  and  while  work  was  [progressing  there  a  plank  revetment  waA  Ih^ 
constructed  in  front  of  the  gun-battery.    This  was  maile  of  4-inch 
ow  pine  planking  and  8-iuch  posts,  each  ])ost  being  tied  to  another 
rt  post  or  anchor  within  the  parai)et.    It  is  thought  that  it  shoald 
a  number  of  years  without  repair.    It  extends  in  front  of  thegans 
around  the  magazine.    The  magazine  was  built  of  yellow  pirie  and 
artly  above  and  partly  below  the  ground  level.    The  storage  room 
powder  is  10  by  12  feet  and  the  losuling  and  implement  room  10  by 
eet.    Each  room  is  ventilat<*d  by  two  5-inch  cast-iron  pipes.    Slides 
heir  inner  openings  enable  them  to  be  closed  whenever  the  external 
is  dam])er  tlian  that  within.    Both  rooms  are  ceiled  throughout, 
iy  are  floored  with  [)lank,  which  in  turn  is  covered  with  a  narrow 
iriied  an<l  grooved  flooring  of  yellow  pine. 

he  external  planking  is  4  inches  in  thickness.  It  was  first  covered 
li  heavy  tarred  felt  paper,  the  roof  receiving  in  :kLdition  a  coat  of 
halt.  The  soil  was  a  very  sandy  one,  but  in  digging  the  ditch  a 
1  layer  of  clay  or  loam  was  passed  through.  This  was  removed  and 
served,  and  was  finally  used  to  give  a  tliickness  of  1  foot  or  more 
mediately  adjaeent  to  the  sides  and  on  top  of  the  magazine,  and  also 
ace  the  slopes  of  the  parapet  and  ditdi.  Sand,  gravel,  etc.,  as  dn^, 
e  used  to  fill  in  with  afterward.  The  magazine  was  covered  with  a 
;kness  of  4  feet  and  its  sides  were  protected  with  5  feet  of  earth. 
ts  rear  was  faced  with  4-inch  planking.  8tei)s  were  placed  at  each 
i  of  the  doorway  to  afford  convenient  access  from  both  gun  and 
•tar  batteries.  Whenever  the  side  revetment  and  rear-face  planking 
w  signs  of  decay  the  earth  slopes  of  the  toi)-covei*ing  may  be  pro- 
j:ed  to  the  ground,  the  only  modification  required  being  the  replae- 
of  the  side*  steps  l)y  a  single  pair  dire<*.tly  i!i  liont  of  the  door.  TIio 
L^tuient  about  the  magazine  is  in  nowise  indispensable,  but  sen-esto 
3  a  finish  to  the  whole. 

he  platforms  for  the  mortars  wei»e  made  at  the  IJ.  S.  Watertown 
lenal  an<l  are  of  the  usual  pattern.  Those  for  the  guns  were  made 
he  ground.  Tlu'y  are  rather  larger  and  heavier  than  absolutely 
i^ssary.  They  were  so  made  to  cover  a  large  area  and  thus  prevent 
ling;  also  to  a<lnnt  of  traversing  the  guns  through  a  very  large 
As  arranged,  the  firing  may  be  down  the  river;  into  the  face  of 
lud  hill  near  the  water's  edge  and  a  little  to  the  right  and  front  of 
right  flank  of  the  battery ;  to  the  right  of  this  hill  aeross  the  river 
►  the  Dunderborg  Mountain,  and  still  farther  to  the  right  intotlie 
;re  bounding  the  northerly  ami  westerly  side  of  the  camp  ground, 
line  of*  fire  down  the  river  crosses  the  lin(»  of  the  New  York  Central 
I ln<lson  Kiver  Railroad,  but  well  above  it;  that  iicrc»ss  the  river 
» the  Dnnderberg  Mountain  crosses  this  road  and  tlie  West  Shore  in 
ition.  The  ]>latforms  were  planked  throughout.  When  those  i)or- 
s  of  the  planking  not  under  the  rear  traverse-rail  decay  they  need 
of  necessity  be  renewed,  but  may  be  replaced  by  an  earth  covering. 
I  building  the  parapet  the  earth  was  first  thrown  up  by  shovels,  hut 
he  ditch  increased  in  width  and  de])th  and  the  parapet  in  height, 
ik  runs  were  made  and  the  earth  was  nioveil  in  wheelbarrows.  This 
re<l  expeditions,  and,  ha<l  not  an  exasperating  delay  occurrecl  in  pro- 
ng suitable  lumber  for  platforms  and  for  constructing  the  magazine, 
entin^ly  to  the  contra<*tor,  the  whole  battery  could  have  been  com- 
«mI  in  thirty  days.  As  it  was,  double  that  time  was  taken.  The 
k  was  all  <!aref"ully  dono.  The  slopes  of  para])et  and  ditch  were 
il  with  clay  or  loam.    'r\\\s  wa^ywwwwwV  Vvvj^vd^  lis  was  the  entirepar- 
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pet.  To  prevent  washing,  both  parapet  and  ditch  were  sodded  through- 
aL  The  soil  was  very  poor.  The  sod  was  therefore  cat  at  least  4 
aehes  thick.  Its  edges  were  well  driven  together  and  the  whole  thor- 
mrhly  beaten  down.  It  was  secured  on  the  slopes  by  wooden  pegs 
ifeoat  10  inches  long,  each  sod  receiving  at  least  one.  As  the  grass 
IIS  not  particularly  thick  it  was  seeded  and  fertilized.  It  was  also 
Otered  for  a  few  evenings  after  the  sod  was  laid  until  copious  rains 
n  to  fall,  when  a  fine  sward  was  developed. 
e  ditch  of  course  had  no  other  function  than  to  supply  earth  for 
parapet,  but  all  lines  and  angles  were  laid  out  with  as  much  care 
oold  be  exercised  in  constructing  the  moat  of  a  permanent  work, 
drain  it  a  slight  inclination  was  given  it  from  left  to  right,  and  from 
l^latter  extremity  an  8-inch  drain-pipe  was  led  to  a  deep  ravine  30  or 
"^  et  away.  The  area  at  entrance  to  magazine  was  drained  by  a  pipe 
«|ing  to  the  bluff  in  front  of  the  battery. 

^le  revetment  was  painted  an  olive  green.    The  guns,  mortars,  and 

r  beds  were  scraped ;  the  carriages  and  beds  were  painted,  and 

guns  and  mortars  relackered. 

e  total  cost  was  about  $3,400.    This  includes  cost  of  tools,  traus- 

ation  of  guns,  carriages,  mortars,  mortar-beds,  tools,  and  materials 

IN'ew  York  to  State  dock  at  Boa  Hook,  hauling  from  dock  up  long 

to  camp  ground  and  return  of  tools  to  New  York  Arsenal,  leaving 

cost  of  battery  at  about  $3,000.    This  last  sum  includes  cost  of 

-work,  about  $525  for  pintles,  pintle-plates,  traverse  rails,  front  and 

,  etc. 

ith  my  present  knowledge  as  to  cost  of  handling  earth,  cutting  sod, 
hauling  it  from  a  distance,  and  of  laying  it,  lumber  would  not  be 
Dod  in  building  revetment,  facing  magazine,  etc.,  but  cut  stone  would 
biased  instead.  Lacl^  of  that  knowledge  and  the  possibility  that  the 
i^l^ropriatiou  might  be  exceeded  induced  me  not  to  attempt  the  more 
qMDsive  but  permanent  construction. 

Plates  I,  II,  and  III  give  full  information  as  to  plan  and  details  of 
hittery. 

Very  respectfully,  your  obedient  servant, 

John  E.  Gbeer, 
Captain  Ordnance  Department^  U.,  8.  Army. 
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IFORTONTHE  CONSTRUCTION  OF  A  12-INCH  CAST-IRON  MORTAR  (EX- 
PERIMENTAL) FABRICATED  BY  THE  SOUTH  f^  OS  TON  IRON  WORKS 
UNDER  SECTIONS  OF  THE  ACT  OF  SEPTEMBER  22.  186S. 

(1  plate.) 

FIRST   CONSTRUCTION  REPORT. 
By  Caff.  D.  A.  Lyle,  Ordnauce  Departmeut,  U.  S.  Army. 

This  l2-iucli  B.  L.  11.  cast-iron  mortar  is  beiug  made  by  the  South 
hstou  Iron  Works  under  the  act  of  Congress,  approved  September  22, 
K8,  for  submission  to  the  Board  on  Ordnance  and  Fortification,  for 
iperiment  and  test.  The  castings  were  made  muzzle  down,  and  the 
tterior  is  left  just  as  it  leaves  the  mold,  without  any  turning  or  finish- 
1^  other  than  dressing  off  any  rough  spots  that  appear.  The  breech 
lechanism  is  to  be  the  French  screw  fermeture  with  De  Bange  gas 
leck. 

INSTRUCTIONS. 

Under  date  of  November  13,  1888,  the  Chief  of  Ordnauce  sent  Captain 
►ie  the  following  instructions  relating  to  this  mortar,  viz : 

(u  addition  to  your  other  dnties  as  inHpector  of  ordnance  at  the  South  I^oston 
»iindry,  you  will  act  as  inspector  of  a  Pi-inch  B.  L.  cast-iron  mortar,  to  ho  made  and 
niished  for  test  hy  the  South  Boston  Iron  Works,  under  the  provisions  of  section  6 

the  act  approved  Septemher  22,  18^?8,  copy  herewith.  In  the  performance  of  your 
ity  under  these  instructions  the  following  recommendation  of  the  Board  on  Ord- 
•iico  and  Fortilication,  which  has  hecn  approved  hy  the  Secretary  of  War,  is  fur- 
shed  for  your  guidance,  **  that  the  inspector  he  instructed  to  so  inspect  the  mortar 

to  enable  the  Board  to  dcterniiuo  to  its  satisfaction  whether  it  be  equal  in  material 
lU  workmanship  to  the  12-in(^h  caKt-iron  steel-hooped  breech-loading  mortar  now 

Sandy  Hook." 
You  will  accordingly  take  snch  steps  in  relation  to  tests,  etc.,  as  will  enable  you 

fully  meet  the  requirements  of  the  Board.  You  will  please  inform  the  company 
at  yon  have  been  designated  for  this  duty,  and  that  you  are  prepared  to  i>erform  it 
^enever  the  company  is  ready. 

The  company  was  duly  notified,  and  the  preparations  for  casting 
ere  made. 

FIRST  CASTINGS. 

The  first  casting  was  made  November  27, 1888,  bat  was  rejected  by 
e  company  on  JJecember  1,  1888,  on  a«coant  of  a  crack  extending 
ugitadinally  from  end  to  en<l,  and  passing  through  one  side  of  one 
unnion. 
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Hcluw  MFC  (fiveii  tlip  riirnan^  cbarge,  Roolinfc  bihle.  and  otiier  <l)ita. 


MaKrial,  KiL-limiiml  |ii;{-inm  t."'''  W.  P.  Hunt,  [trmiilent  caiu[nuy). 
Bichmoncl  Ko.  2 O, 


Total  chnrgi^ 5S, 


Fiiniace  fln-Hlii;hteil2.4o  a.  lu.  Ni)vei]il>er 
l>erZ7,  18»^  (^de  Mr.  A.  Hunt). 

Metal  melted,  Il.^ili  h.  ui.  November  2T, 
IS-W. 

Time  of  meltint:,  tl  hours. 

Time  iti  fusion,  4}  bonn. 

Uortar  cant,  i  ji.  ui.  >'c)veml»!r  37,  letW, 

Time  iieoiipieil  in  uuHting,  *23  luiiiotes. 

"  -  --  -  pnleriiig  core  barrel. 


Ivaiii.t  coal  (fiO*  Mr.  Arthur  Hunt). 

Fire  citingDiahed  XoreuiU'r  X.  1*8. 
Approximate  temperatiin      '     ' 


jrj-  Kali. 
Tem]terature  water  leaving  c 

yu-"  Fah. 
Kateut'waler  per  minute,  at  lint,  IH  gal- 

Rab-t^watcrper  minute,  after  regulated, 

Wi  KalhmN. 
Fire  kiiidh^d  iu  |i>t  4.:i0  p. 

27,  !««. 


.fpit.afl 

.  November-JS,  li±^,  190^  Fah. 
Approximate  tem])eralure  of  pit,  •■ 

November  30,  IHo^,  140°  Fah. 
Core  barrel  removed  3  p.  m.,  Xovem 

■i8,  Itt**. 
Core  barret  removed  23  hours  aftar  e> 

Water  entered  gnn,  3Ll5  p.  m.  Novcnl 

2&,  Idde. 
Rate  of  water  per  minute,  10  gallou. 
Temperature  water  entering  mortar,  ^ 

Fah. 
Temperature  water  leaving  mortar  U 

Fah. 
Total  time  of  cooling  raortar,  71  boan. 


COOLING  TABLE. 


"■u^iVi'a 

TeniwTalure  of  wnter  IravlnE  moitar 
cutmgT 

'—■ - 

1 

i 

i  . 

i 

i 

? 

.    1 

J 

f 

'           '    1 

i 

^ 

i  ! 

§ 

i     z 

= 

? 

s 

ill 

H 

'^J 

a 

'^ 

,^ 

mi 

rs 

« 

1? 

4(1 

ilw 

T- 

SiS 

.aim 

*■ 

.a 

"' 

'"l'» 

a  Hyilnnt  ti'mfiTTatnr 
A  Hydrant  lonipitnlur 

e  Vrniiirraliin-  of  pit. ; 


!!•:  i2\  EilloDit  IhninRban 


p  arlHir  Koveuiber  »,  1988,  at  :i  p.  r 
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[II  Rlowly  at  :Mr>  p.  m. 

cd  over,  but  tilieckoil  in  a  f^w  iiiiniiteH,  at  3.25  p.  m. 

at  'X'M)  p.  ni. 

re  i:ftP  at  ;j.:<r*  i>.  m. 

irc  varied  from  138^  to  130-  at  3.35  to  3.45  p.  in. 
5  water,  VM°  at  4  p.  in. 
irel5tio  at  4.10  p.  in. 
ire  158°  at  4.30  p.  m. 

ire  157^^  twenty-five  houru  after  casting;  at  5  p.  m. 
No.  1,  fracture  white  crystalline,  speckH  of  jjcraphite. 
No.  2,  fractnre  earthy,  jj^rauular. 
I,  brittle ;  fracture  appears  granitic. 

used  for  core  arbor  wrapping;  poor  stuff;  oil  boilnnp  and  out ;  deceptive; 
1  to  belief  that  arbor  leaks. 

Ling  was  condemni^d  by  the  commanding  oflicer  at  onre,  and  preparations 
n  for  making  wcond  casting. 

SECOND  CASTING. 


>con(l  castin^r  whs  i)oiur 

own,  and  ditlered  in  tho 

arbor  wholly  \fitb(lrawn 

wa.s  witlulrawn  18  incli 


d  Decornber  15,  1888.  It  was  made 
coolinp:  t'mni  tlie  first  in  not  having 
until  after  mortar  casting  was  cool. 
08  after  seventeen  hours;  36  inches 
lonrs;  entirely  out  for  a  few  minutes 


mty- three  and  one- half  li 

y-fiveand  one-half  hours;  then  put  biick  to  54  inches,  where 

ed  until  wholly  removed,  eighty-seven  hours  after  casting. 


FURXACK   CHARGK. 


,  Uictimond  pig  {fide  Mr.  Arthur  Hunt  and  Mr.  Wm.  P.  Tlunt,  president 

irlled  iron  was  made  ux)  of  Bections  of  an  old  l;Vinch  S.  B.  Uodman  gnu 
iitli  I$o8t(m  Iron  Company.) 

Charge, 

pDundii. 

No.  2 irsOOO 

No.  :i 17,000 

No.  4 ^000 

1H,000 


1  charge 

'■  Mr.  Arthur  Hunt.) 

d,  about  l:{  tons  IViinsylvania.     (Fide  Mr.  Arthur  Hunt.) 


58,000 


re  lighted  r>.:U)  a.  m.,  December 

[fidt  Mr.  A.  Hunt). 

ted,  ll.:{0  a.  m. 

citing,  (»  hours. 

sion,  oA  hours. 

t,  f)  p.  in. 

t>ied  in  casting.  ir»  minutes. 

ire  water  entcjrini^  core  barn'l. 

ire  water  leaving  core   bamd, 

ater  per  minute,  \f^  ;;alloi;s. 
lhI  in  pit  at  r».:{0  p.  m. 


Fire  died  out  in  pit  at  <>  p.  m.,  December 

Hi,  lrtb."<. 
Fire  in  ]iit  burned  24^^  hours. 
Water  bhut  oif  at  H  a.  m.,  D«:cember  19, 

18es. 
Core  r)arrcl  removed  at  10  a.  m. 
Total  time  of  <:ooling  mortar,  87  ItonrH. 
Iron  hotter,  more  liquid,  and  softer  than 

tirst  casting. 
Test  sticks: 

No.  I,  gray,  earthy  fracture. 

No.  2,  mottled. 

No.  3,  rather  earthy. 
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COOLINO  TABLE. 
[Temperatiiro  of  WAter  leaving  ooro-barrel.    Hour*  after  caaiing.] 


• 

• 

• 

£ 

D 

ij 

'«« 

■•i 

«« 

g 

t 

& 

t 

& 

i 

£• 

s 

K 

e 

t 

0 

5 

B 

a 

a 

a 

9 

c 

O 

s 

9 

H 

'"  i 
o 

o 
H 

H 

o 

H 

0 

o 

30 

47 

45 

43t 

50 

41 

74 

40 

31 

47 

46 

43 

60 

41 

75 

40 

32 

47 

47 

43 

61 

41 

70 

40 

33 

47 

4H 

43 

62 

41 

77 

40 

34 

47 

40 

41 

'63 

41 

1   78 

40 

35 

4fit 

50 

42ii 

1.  «* 

404 

70 

40 

3G 

4C> 

51 

4iJ  ■ 

66 

40 

80 

40 

37 

4«J 

52 

42 

«G6 

40 

81 

40 

3R 

40 

53 

42 

67 

40 

82 

40 

•::9 

48 

r4 

43 

68 

40 

83 

40 

40 

4^1 

65 

42 

60 

40 

84 

40 

41 

4.-. 

.   TMi 

41i 
4l{ 

70 

40 

85 

40 

42 

44 

.  r.7 

^ 

40 

86 

40 

43 

**    i 

5.1 

41  1 

40 

k87 

40 

44 

4:iA  ' 

1 

■ 

73 

40 

■  Rate  of  wator,  18  >;a1]onH  tliroo)(kout. 

^  Core  ai l>or  withdrawn  18  incbcH.  , 

'Core  'witlidnwn,  'M  inchen. 

•*  Firo  ju  pit  wont  out. 

•  Ilvdraut  teuii»or»iure,38  Kali. 
'Hydr.int  t«-iiiiierrttnri\40  Fah. 

rCor«titkfD  out:  boro  iuspi'Cti^d ;  ohorry-red  al>oot  tniuniouB ;  dark  be- 
low thorn  :  euro  put  boi-k  and  witlidmwu  tu  54  iuclirit. 

*  Water  shut  off;  core  barrel  removed. 


Total  loTifjtb  rough  (tid)  casting  {h)  feet  2  iiiclieM) ... 

Riser,  or  linking  head 

Diameter  sinkiug  head  eiiualM  diameter  of  ro-eulbrro 


IbcIi 

.    VJ 
..     i- 


Initial  tension  rinffs. 

>J umber  (one  breech  ami  one  of  muzzle),  2. 
Breech : 

Dinmoter 44 

Length 4 

DiHtnnce  of  face  from  face  of  breech >*- 

Interior  diameter U 

The  inuzzlo  ioitial  t<Mision  ring  has  not  yet  been  taken. 

The  coini)any  n^fiLse  to  have  any  testa  of  the  ring  or  of  the  met 
made  until  after  the  firing  test.  The  facts  have  been  re[)orteJ  to  tl 
Department  in  a  letter  (late<l  .Fanuary  11,  1889. 

Machinmff, 

On  December  2C,  1888,  the  casting  was  in  the  lathe  and  tarniogt 
breech  bearing  begun.  On  January  5, 1889,  the  work  was  tnruedov< 
t«  my  successor,  Capt.  A.  U.  Russell,  Ordnance  DepartmeDt,  U*  ^ 
Army.    At  that  <late  the  condition  of  the  work  was  as  follows: 

1.  Sinking  head  with  initial  tension  ring  attached  cat  off. 

2.  Mortar  readjusted  in  lathe, 
.'i.  Mortar  *^rounded"  at  breech. 

4.  Mortar  bored  to  11.5  inches. 

5.  Mortar  bored  to  11.15  \\\v»\w*. 
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>ring  to  11.5  inches  a  defect  was  found  near  the  breech;  it  was 
le  workman  called  a  '^  cold  shut."  It  appjireutly  disappeared  in 
up  to  the  larger  diameters,  but  no  critical  examination  has  been 
y  me.  After  boring  to  11.75  inches  four  diametral  holes  were 
near  the  muzzle  to  test  the  eccentricity  of  the  boring.  It  was 
o  be  about  O.L  inch,  and  the  machine  was  set  to  correct  the  error, 
ectfully  submitted. 

D.  A.  Lylb, 
Captain^  Ordnance  Dept.j  U.  8.  A.,  Inspector. 

ON,  Mass.,  January  17,  1889. 


SECOND  CONSTRUCTION  REPORT. 
By  Capt.  a.  H.  Russell,  Ordnance  Department,  U.  S.  A. 

REPORT. 

irst  construction  report,  made  by  Capt.  D.  A.  Lyle,  covers  the 
January  15, 1889. 

mortar  was  finished  March  7, 1889,  and  inspection  was  completed 
9,  1889. 

uterior  is  made  to  conform  as  closely  as  possible  to  that  of  the 
B.  L.  rifled  mortar  No.  1,  hooped  with  steel,  described  in  Ap- 
22,  page  253,  Report  of  Chief  of  Ordnance  for  1887.  The  breech 
lism  is  the  same  in  principle,  diliering  only  in  the  following  de- 
iz : 

face  plate  is  made  of  bronze  instead  of  steel,  without  bushings 
r  axles. 

3rank  for  translating  screw  is  made  of  bronze  instead  of  steel, 
thout  a  joint  for  folding  up  the  handle. 

jinge-block  is  made  of  bronze  instead  of  mild  steel  forged,  and 
:iured  to  the  face  of  the  breech  by  ribs  fitting  in  horizontal  un- 
grooves  in  the  face  of  the  breech  in  addition  to  the  screws  before 

atch  differs  only  in  having  the  handle  bent  downward  more, 
securing  latch  differs  entirely.    Instead  of  bfting  a  lever  latch, 
g  on  a  i)in  in  tlie  face  of  the  breech,  and  extending  through  a 
the  hinge-block,  it  is  a  vertical  pin,  worked  by  a  spiral  spring 
in  a  socket  in  the  hinge  block  itself. 

star-gauging,  in  tables  appended,  indicates  variations  from 
'd.  The  diameter  of  screw-box  to  top  of  thread  is  14.326  inches 
of  14.332  inches  of  drawing.  The  diameter  of  screw  to  top  of 
being  the  same  as  the  stcandard,  the  play  of  breech-screw  is 
m  that  i)rescribed.  Instead  of  making  the  groove  in  front  of  the 
n  screw-box  with  a  diameter  of  15.5  inches,  as  in  the  drawing,  it 
ide  of  same  size  and  curve  i\s  in  the  first  drawings  for  the  former 

le  modified  drawings  for  the  former  mortar  the  curved  surface 
ited  in  a  flat  surface  extending  to  .25  inch  from  the  chamber, 
of  retaining  the  curve  up  to  the  chamber,  and  the  shoulder  of 
icheck  seat-gauge  was  made  for  the  old  shape.  Consequently, 
d  not  fit  in  far  enough  to  fill  out  the  gas-check  seat,  giving  the 
sion  that  this  part  was  too  large.  A  tem\)let  ^^^axaaAa^^^'Ji^ 
ate,  and  no  material  variation  in  d\mensvoii«»  ^tjA  ^v^Xsvxv^^  Vtwss. 
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the  i'aco  of  breech  wa.s  olKserved,  but  the  .1  iuch  radius  curvo  of  the  rear 
ed^e  projects  to  tlie  rear  instead  of  beiiif;  included  in  the  length,  2.875 
inches,  given  for  gascheck  seat  in  drawings  for  both  mortars. 

With  the  exception  of  the  breech  (*Josing  apparatus,  the  mortar  io 
entirely  of  cast-iron,  left,  on  the  exterior,  rough  as  coming  from  the 
mold,  except  where  it  is  dressed  at  the  muzzle,  lu'ee<.*h,  and  tramiious. 

The  drawings  call  for  an  exterior  diameter  of  43.5  inches  from  a  iK>iut 
12M  inches  from  the  fa<!e  of  the  breech  to  a  ])oint  1.5  inches  iu  front  of  the 
axis  of  the  tininnions ;  but  this  varies  from  43.18  inches  towards  the 
rear  to  43  inches  towards  the  front,  witli  a  marked  depression  opiK>Hite 
a  joint  of  the  mold  L'li.G  inches  from  the  face  of  the  breech,  this  inari[ 
encircling  the  piece.  A  depression  .325  inch  deep,  2.5  inches  length- 
wise of  the  piece,  by  1  incthes  tangentially,  api)ears  at  a  point  13.5inelici 
from  the  face  of  tlui  breech  opposite  the  lower  edge  of  the  right-hand 
lower  screw  S(^ction  of  t!u»  screw-box,  and  another  slight  depression  1 
by  1  inch,  about  .125  inch  deep  appears  at  a  point  12  inches  from  tbe 
face  of  the  breech  opposite  the  upper  part  of  the  left-hand  lower  screw 
section.  At  9  inches  from  the  face  of  the  muzzle  another  depressioi 
encircles  the  piece. 

From  near  the  trunnions  the  exterior  tapers  gradually  to  the  muzzle, 
where  measurenuMit  gives  a  diameter  of  23  inches  instead  of  22.5  inches 
called  for  by  drawing.  On  account  of  the  roughness  of  the  sarfaoe, 
exact  dimensions  can  not  be  given. 

The  trunnions  are  set  at  70.75  inches  from  the  face  of  the  mazzleto 
give  a  itreponderance  of  250  pounds  at  the  face  of  the  breech. 

The  weights  are  as  follows : 

Pooadi 

1.  HrtM^h-lilotk Ttf 

'J.  MiKslirooiii  h»*acl  au<l  spiiidk' M7 

Woij^lil  traimlattHl 8W 

:i.  Trav ^ 

_ 

4.  IIin«;o  ami  rack *' 

r>.  iiiii'k ^ 

Wi'ij^lit  of  liiiislu'd  i)icct?,  :>*^,:H0  pouuils,  It. 8.")  toiw. 

Marks. 

The  mortar  is  marked  upon  the  face  of  the  muzzle  with  the  following 
letters  and  ciiara<*.ters,  ])la<!ed  in  a  circle  concentric  with  the  bore,  viz: 
12-IX.  r,.  L.  M.  S.  r>.  1.  \V.,  above,  and  WT.  14^  TONS,  1889,  below. 
The  inspector's  initials  ilo  not  ajipear,  as  the  piece  is  not  Government 
property. 

ThcKSoutii  Boston  Iron  Works,  objecting  to  the  physical  test  of  metal 
until  after  the  i)iece  had  been  (leclared  serviceable  in  the  firing  testa, 
breech  and  muzzle  sections  of  the  (!asting  have  been  set  aside,  nn^er 
authority  from  the  Hoard  of  Ordnance  and  Fort itication  and  properly 
marked  tor  i<U»ntiiication  in  case  tests  need  to  be  made  for  companwo 
with  future  castings  made  under  the  law. 

The  bree(»h  section  is  a  disk  4..'i75  inches  thick,  of  full  size  of  casting 
diameter  4.3.5  inches,  rough  on  circumference,  interior  turned  to  iW/a 
inches  diameter.     It  is  marked  on  the  riser  face 

TOP 

V. 

12  H.  L.  M. 
0.  1. 
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his  face  is  smooth  to  within  au  inch  of  the  bore,  where  it  was  broken 
from  the  body  of  the  casting,  in  breaking  a  portion  of  tlie  interior 
jg  chipped  oat.  The  opposite  face  is  smooth, 
lie  exact  distance  from  the  face  of  the  breech  of  the  mortar  to  the 
^  of  this  disk  is  not  known.  It  was  about  G  inches, 
he  muzzle  piece  is  the  entire  muzzle  end  of  the  casting  from  a  point 
'5  inches  from  the  face  of  the  muzzle,  but  it  has  had  several  groove* 
in  the  cylindrical  surface,  and  these  will  interfere  with  cutting 
idard  riugs  corresponding  with  the  exterior  diameter  of  tjie  mortar 
he  muzzle.  The  diameter  is  23  inches ;  length  of  cylindrical  part  10 
les.    At  the  front  end  is  a  square  boss,  cast  for  convenience  in  turn- 

he  core-barrel  did  not  extend  through  to  the  bottom.  The  cylin- 
;al  part  of  core  extended  to  about  2.5  inches  from  the  rear  face,  aud 
cavity  is  bored  out  to  a  diameter  of  12  inches.  A  ring  of  metal  next 
bore  2  inches  thick  projects  from  this  face  a  little  over  an  inch, 
bve  it  is  broken  off*  irregularly. 

lie  first  groove,  2  inches  wide  and  0.5iuch  deep,  is  cut  at  a  distance  of 
!5  inch  from  the  face,  so  that  the  front  limit  of  the  groove  corre 
nds  with  the  end  of  the  cylindrical  part  of  the  core.    This  leaves 
CO  for  only  a  0.625-inch  ring  on  the  exterior,  and  hardly  allows  full- 
^th  specimens  to  be  cut  for  tensile  strength.    Half  an  inch  farther 
s  a  deeper  groove,  and  beyond  that  anotlier.    Holes  1  inch  in  diani- 
*  are  bored  at  right  angles  to  each  other  along  diameters  of  the  cast- 
These  extend  half  the  width  of  the  first  groove.    The  Ordnance 
lip  is  placed  near  one  of  these  holes,  in  the  groove, 
tar-gauge  tables  arci  appended,  but  it  is  recommended  that  measure- 
its  be  made  at  the  Proving-Ground  lor  comparison  of  changes  due 
iring,  as  the  correspondence  of  instruments  is  not  known. 
Examination  of  the  interior  of  the  bore  showed  that  the  defect  noted 
he  first  construction  report  disappeared  as  the  boring  progressed, 
n  star-gauging  the  rifling  between  grooves  quite  a  marked  change 
9  noted  about  18  inches  from  the  face  of  the  muzzle,  due,  appaf- 
ly,  to  the  entrance  of  the  second  head  of  the  rifling  bar. 
Respectfully  submitted. 

A.   H.   IlUSSELL, 

Captain  of  Ordnance,  U.  8.  Army,  Impector. 
Boston,  Mass.,  March  19,  1889. 

Copies  of  S.  B.  I.  W.  drawings  of  mortar: 

•^o.  1.  Longitudinal  section  and  rear  view  of  mortar. 

•^o.  2.  General  plan  of  breech  mechanism,  longitudinal  section,  and 

r  view. 

!Jo.  3.  Details  of  breech  mechanism.  * 
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Record  of  star-gauging  12  inches  B.  L.  0.  I.  mortar  (experimemtal)  brfore  rliiM§, 

m 

[Stondard  12  inches.] 


Inchen  from 
niux7.1e. 


Hori-  ■  Verti- 
zoDtaL ,     cat 


Incrheft  fhtm 
Diuzxle. 


'Hnri- 
zontal. 


Verti- 
cal. 


Inctaca  firom    i  Hori-  ■  Terti- 
muxzle.        i  zontiL    caL 


I 

Bom :  Jneket, 

72J 12.U03 

71 12.003 

71 12.0«»3 

70 12.003 

OT 12.003 

vB.  ••>••••••  •  1_.(Hj3 

67 12.003 

M Ii:.«i4 

05 rj.0<i3 

ti r-».oo3 

63 12.003 

62 12.oo;< 

61 12.(K)I 

60 rj.0«;3 

M r.'.otin 

58 12.003 

57 1J.003 

56 12.0113 

55 rj.003 

54 12.0113 

53 12.003 

52  12.003 

M 12.004 

50 12.003 

49 12.004 


i  Jnehe§. 
I  12.004 
I  12.003 
I  12.004 
'.  12.004 
12. 014 
12. 001 
12.003 
12.  (104 
12.00-1 
12.1*01 

12. 003 
12. 001 
12.  (HM 
12.003 
I2.0l'4 
12.001 
12.001 
12.004 
12.004 
12.(K)4 

12. 004 

12. 003 

12. 004 
12.004 
12.003 


I 


Bore :  Inches. 

48 12.003 

47 i  12.003 

46 j  12,<»U3 

45 12.004 

44 !  12.00J 

43 i  12.003 

42 12.0»»4 

41 12.003 

I        40 12.iK)4 

1        30 12.0«»4 

S.^ 12.0l>4 

37 12.<K)1 

i        30 12.004 

:i6 12.U04 

31 '  12.00.1 

:W I  12.00=? 

32 i  12.b05 

I        31 12.0*'5 


30. 

29 

28. 

27. 

26 


12. 003 
12.  l»05 
12. 005 
12.005 
12.005 
12.004 
21. '  12.005 


2."i 


IncheM. 
12.004 
12. 004 
12. 001 
12.<K4 
12.<K>3 
12. 0ii4 
12. 001 
12.004 
12,0tU 

12. 003 
12. 001 
12.0<»1 
12.  (104 

12. 004 
12.0<i| 
li  o«t-> 

12. 005 

12.  on:. 
i2.oori 

12. 005 
12.005 
12.0U5 
12.005 
12.005 
12.005 


12.0f« 
12.065 
12.0(6 
12.005 
12.003 


Bore: 

23 

22 

21 

20 

18 !  12.005 

17 1  12.0051 

IC li(M  i 

15 1  12.«A'» 

14 !  12.005 

13 12.0WJ 

12 15.0C5 

II ,  12.005 

10 '  12.0« 

9 '  12.005 

8. l'J,m 


7., 
0.. 
.').. 
4.. 
3. 


12.0rt 

12.005  = 

12.007; 

I2.0(«i 


2 12.«*! 

1   12.««| 

0 13.001 


lubfi, 
UOOS 
13.009 
12.005 
12.001 
12.014 
12.fl« 
12.00) 
12.001 
12.  »l 
12.0(1 
12.001 
12.(111 
12.001 
12.0(4 
12.011 

i:.nii 

VI.  M 
12.  l« 
12.  l« 

\*.m 

12. « 
12. « 
12. «« 


IncheH  from 
fac«  of  breeob. 


Hori- 
zontal. 


Inches. 
12.086 
12. 083 
12.082 


Shot  chamber : 
54 

M 

52 

M 12.  OS-J 

5i) 12.083 

49 12.08;j 

4^ 12.083 

47 12. 08:^ 

4H '  12.083 

4'. !  12.083 

41 1  12.083 

43 j  12.083 

42 1  12,083 


Vor. 
tical. 


Inches. 
12. 084 
12.084 
12. 083 
12.  (i8:i 
12.083 
12.083 
12.0H3 
12. 083 
12. 083 
12.083 
12. 083 
12.083 
12.083 


luchen  from 
faco  of  breech. 


i  Hori- 
i  zontaL 


Shnt  chamber :  Inches. 

41  12.083 

40^ 12.083 

Stainianl 12.0?0 

INiwdtT  cham- 
ber: 

3rt 12.100 

35 12.400 

31 12.40.1 

33 !  12.  JOO 

^2 12.4(K) 

31 12. 390 

30 12.4WI 

20 12.399 


Ver-    1 1    Inches  from 
ticaL*  ■   face  of  breech. 


Inchss. 
12.083 
12.083 
12. 080 


12. 399 
12.400 
12. 40tl 
12.410 
12.400 

12. 400 
12. 40) 
IV.  400 


,  Hori- 
'  zontiL 


tical 


Shot  chamber 

28 

27 

20 

25 

24  

23 

22 

21 

20 

19 

m 

standard 


Indm. 

12LW; 

IX-M\ 

12. 3W, 

113» 

12.395 

12.30 

12L4M 

i2.3ei| 

12.39B 
12.3«> 

12.4lDi 


iBchet. 
l2L4ff 
12.401 
l;f.40l 
12.401 
li4(4 
I2.4UI 
12.401 
12.4(0 

11 4»^ 
lilfO 

l:'.4f'0 

I2L400 
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Diameters  hetween  grooves  in  bore  and  shoUchamher. 
[StandMrd  <lianioter  12.140  inches.  | 


\  from 


Hori. 
ixontal/ 


I 


Inchet. 
12.146 
12.144 
12. 144 
12.144 
12.144 
12.143 
12. 143 
12. 14'J 
12.142 
YL 141 

12. 141 

12. 142 
12. 142 
12. 142 
12. 141 
12.141 
12.141 
12.141 
12.141 
12. 141 
12. 141 
12.141 
12. 141 

12. 141 

12. 142 
12. 142 
12. 141 
12. 141 
12.141 
12. 141 


Ver- 
tical.* 


Inchet. 
12.138 
12.135 
12.135 
12. 135 
12.135 

12. 135 

12. 136 

12. 135 
12. 184 
12.135 

12. 136 
12. 138 
12.138 
12. 138 

12. 137 
12.136 
12.136 
12. 137 
12. 137 
12.136 
12. 136 
12. 136 
12.136 
12. 136 
12. 135 

12. 135 

12. 136 
12.136 

12. 137 
12.138 


Inches  from 
mazxle. 


Incfies.' 

69 12.141 

58 12.141 

57 12.142 

56 12.141 

55 12.141 

54 12.142 

63 12.142 

62 •12.142 

51 12.141 

50 12.141 

49 12.141 

48 12.141 

47 12.141 

46 12.141 

45 12.142 

44 12.142 

43 12.142 

42 12.142 

41 12.142 

40 12.143 

39 12.143 

38 12.142 

37 :  12.142 

36 12.143 

35 1  12.142 

34 '•■  12.142 

33 1  12.143 


Hori-  I    Vor- 
zontaL*'  tical.t 


Inched  iVom 
muzzle. 


32, 
31. 
30. 


12.142 
12. 142 
12. 142 


Jnehet. 
12. 137 
12.138 
12.  i;-8 
12.137 
12.138 
12.138 
12.138 

12. 137 

12. 138 
12. 137 
12. 137 

12. 137 
12.137 

12. 138 
12.138 
12. 138  Ij 
12, 138  'I 
12.138  il 
12. 137 

12. 137 

12. 138 
12. 138 
12.138 
12. 138 
12.137 
12. 137 
12.136 
12. 136 
12.130 
12. 130 


29. 
28. 
27. 
26. 
25. 
24. 
23. 
22. 
21. 
20. 
19. 
18. 
17 


Hori- 
zontal.' 


Inehr.a. 
12.142 
12.142 
12.142 
12.142 
12.143 
12.143 
12.143 
12.143 
12.143 
12. 143 
12.143 
12.142 
12.134 

16 ;  12.135 

15 :  12.138 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

•I 

^•••.  ........ 

1 

0 


12. 138 
12. 137 
12.138 
12.138 
12. 137 

12. 136 

12. 137 

12. 138 

12. 138 
12.137 
12. 137 

12. 139 

12. 140 
12. 140 
12. 139 
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Vor- 
tical t 


Inchci 

12. 136 
12.136 
12.136 
12.136 
12.135 
12.135 
12.136 
12.136 
12.135 
12.136 
12.138 
12.138 
12.141 
12.139 
12.138 
12.138 
12.137 
12. 138 

12. 137 
12.136 
12. 186 
12. 136 
12. 136 
12.136 
12.136 
12.136 

12. 135 
12.i:i7 

12. 136 

12.  i;i8 


\ 


'V> 


m 


i 


Appendix    34 


salysis  of  reports  on  the  endurance  and  comparative 
ukrits  of  the  morse  and  service  small-arms  cartridges. 

Frankfoed  Absenal, 
Philadelphia^  Pa.^  October  28,  1889. 

I*  Chief  of  Ordnance,  U.  S.  Army, 

Wa^hingto7iy  D.  C: 

6r:  In  complianco  with  instructions  in  your  letter  of  the  7th  insUint, 
h|ve  the  honor  to'return  herewith,  with  remarks  thereon,  the  reports 
*0B  fourteen  companies  on  the  comi)etitive  trial  of  tliree  kinds  of  car- 
ies, viz : 

fie  Morse  movable  base,  brass  (pattern  1887). 

fie  Morse  movable  base,  brass  (made  stronger ;  pattern  prepared  at 
m  arsenal  in  1888). 

The  new  service  cartridge,  brass  (pattern  1888). 
For  better  comparison,  I  have  as  far  as  practicable  collected  and  pnt 
Uoscful  information  contained  in  the  reports  on  one  large  abstract 
Ufeitract  A,  herewith). 

It  is  a  well-known  fact  that  in  consequence  of  different  methods  em- 
loycd,  and  difteriug  care  and  skill  used  both  in  the  firing  and  in  mak- 
IT  the  reports,  some  reports  are  of  great  value,  while  others  are  of  less 
hie.  It  is  unfortunate  that  when  abstracted,  all  affect  results  equally, 
d  the  great  value  of  certain  reports  is  partially  destroyed.  I  espe- 
tlly  commend  attention  to  reports  marked  H  and  O. 
To  avoid  a  false  notion  of  the  endurance  of  the  cartridges,  it  should 
borne  in  mind  while  considering  the  abstract  that  50  cartridges  of 
5h  kind  were  tested  by  each  of  the  fourteen  companies,  700  cartridges 
each  kind;  and  that  the  reloading  was  carried  frequently  to  the 
rhtieth  round  and  beyond,  so  that  the  average  number  of  fires  of  each 
3ll  was  about  70,  making  about  50,000  fires  of  each  kind  ofammuni- 
n,  and  the  total  failures  in  each  kind  are  tbe  failures  in  about  50,000 
is. 

I?he  results  reported  indicate  that  failures  began  generally  in  one  or 
>re  shells  at  about  the  twentieth  round. 

Ui  my  judgment  reloading  in  service  should  not  be  carried  beyond 
a  twentieth  round.  It  is  hardly  pnicticable  at  i)osts  to  detect  signs  of 
lures  sufficiently  well  to  insure  safety.  Beyond  the  twentieth  round 
lures  may  be  expected,  though  rarely,  and  cause  trouble,  and  damage 
e  rifle,  although  most  of  the  shells  would  still  bear  20  to  30  more  re- 
Ldings.  The  economy  of  continuing  the  reloading  beyond  the  twentieth 
Und  is  hardly  appreciable,  and  I  think  the  chances  of  losses  and 
•Uiage  from  other  sources  are  such  that  in  service  the  use  of  the  shell 
>iild  not  generally  be  carried  beyond  20  reloadings,  no  matter  what 
^ir  endurance* 
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AiKJtlicT  abstract  ( Aljstinct  B,  Id  he  dcfscribod  further  on)  is  arranjred 
to  show  tli(»  i^oiiiparative  merits  of  the  cartridj^'es  at  different  stages  (or 
iiuinbors  of  rehiadin^s — rounds)  up  to  tlie  twentieth  and  beyond. 

REMARKS  ON  ABSTRACT  A. 

SpUtft. — These  are  due  to  wear  and  the  alternate  expansions  and  con- 
tract  ions  caused  by  tiring  andcrinipin^.  They  be<riu  at  the  inouthof  the 
sIh'11  (ran»ly  before  the  fifteenth  round),  and  extend  j;ra<lually  backward 
as  the  reloadinjiif  is  continued.  They  clo  not  disaWe  the  shell  forreload- 
in.i:  until  tliey  reach  tlie  base  of  the  buUet,  0.0  inch  fn>ni  the  moatliof 
the  shell,  thou  <<:ii  I  think  reloadin<i:  should  be  discontinued  after  the  split 
hus  extended  0.4  indi,  or  better,  0.3  inch.  When  lonjjer  than  this 
they  are  objectionable*  in  reloa<lin^.  In  the  Morse  they  increasi*  the 
d-.iir^rer  ol*  ruj)tures  ncjir  the  niouth,  and  at  some  point  jnst  before  they 
reach  the  base  of  the  bullet  they  must  permit  an  escape  of  gasthnjii^ 
the  winda^^e  of  the  bullet,  until  the  latter  passes  into  the  bore. 

The  rejiorts  show  at  which  round  the  splits  commenced  (ver>*rarclj 
befon*  the  fifteenth),  but  do  not  show  at  whnth  round  they  disabled  the 
shell  or  bectann*  very  obj(»ctionable.  In  all  the  tiring  of  the  new  service 
cartridge  at  this  arsenal  only  two  shells  have  been  disabled  by  splits 
before  the  twentieth  ronn<l  (one  at  the  seventeenth  and  one  at  the  nine- 
tet-nth)  and  live  more  before  the  twenty-fifth. 

The  abstract  shows  that  tiie  number  of  splits  was  practically  the 
same  in  all  three  kinds  of  cartridjyes.  This  should  be  so,  sinci'  the 
jnctal  and  construction  of  the  shells  at  the  mouth  were  practically  the 
same.  On  this  a(*count,  and  also  since  it  is  thought  the  splits  disiibled 
the  shells  rarely  if  ever  b(»fori»  the  twenty-fifth  round,  these  splits  are 
not  entered  on  the  snnnnary  Abstract  1>,  in  order  that  this  abstract  may 
furnish  a  better  comparison  of  the  merits  of  the  cartridge  a«  to  failums 
only. 

A  sunimarv  of  s])lits  is,  however,  given  on  another  abstnu^t  (Abstract 
C). 

UupturcH, — The  rupturc^s  of  the  Morse  shell  are  of  the  same  kiud(thiit 
is  near  the  mouth  of  the  shell)  which  were  reported  in  the  trial  of  this 
cartridge  in  l^^^.  They  are  mu(;h  less  in  the  new  pattern  Morse, 
esp<»cially  in  tin*  early  part  of  the  firing,  than  in  the  old  pattern,  though 
the  improvement  in  this  respect  is  less  tlian  was  expected. 

The  niptnn*s  of  the  new  service  cartridge  are  of  the  same  kind  that  has 
occurred  in  the  old  copper  cartridge  (that  is,  a  ])ulling  apart  of  the  body 
<»f  the  shell  at  about  0.5"  from  its  base),  but  the  endurance  of  the  shell 
in  this  respe<*t  is  so  increased  in  the  new  cartridge  sis  to  place  the  time 
of  rui>tnre,  as  rejranls  numl>er  of  reloadings,  generally  beyond  any 
])racti<'ableor  (hvsirable  useof  the  shell.  (The  construction  of  the  Morse, 
its  movable  base,  makes  this  kind  of  a  rupture  practically  imi)0S8ible 
tor  that  cartridge.) 

Summary  abstract  13  shows  the  number  of  ru])ture8  with  each  kind  of 
cartridge  up  to  tiie  various  numbers  of  fires.  The  record  of  all  three  is 
about  the  same  u])  to  the  twc^ntieth  round,  three  being  for  the  old  Morse, 
two  for  the  new  Morse,  and  thn»e  for  the  service.  Up  to  the  twenty- 
fifth  ronml  there  were  t  W(Mity  for  the  old  Morse,  four  for  the  new  Morse, 
and  thirteen  for. the  service*.  This  record  is  moi*e or  less  accidental, and 
might  be  mateiially  changc'd  in  a  trial  of  another  lot  of  eartridges.  I^ 
shows,  however,  th(»  ability  of  tin*  service  shell  to  bear  twenty-five  n- 
JoadinjU^s,  which  was  all  that  Vias  hoped  for,  and  also  a  better endwraw* 
o/'  I  lie  new  Morse  ihaw  \.\ve  vAv\  v\v  Vv>  vVw  vv>\\\v  wUece  the  uietid  should 
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n  to  fail,  which  was  also  hoped  for.  After  thft  twenty-fifth  round 
service  befjan  to  fail,  as  was  expected,  in  a  way  that  the  Morse 
lid  not,  because  of  its  movable  base. 

8  regards  the  two  kinds  of  failure,  that  of  the  Morse  is  much  the 
e  objectionable  and  dangerous,  because  6f  the  liability  that  the 
11  pie<5e  may  be  carried  into  the  bore  and  not  be  noticed  before  re- 
link, and  of  consequent  damage  to  the  rifle.  It  is  improbable  that 
pture  of  the  service  shell  would  not  be  noticed  in  extracting'  the 
],  and  the  only  damage  should  be  the  delay  of  extracting  the  head- 
shell. 

be  important  point  is  that  the  ruptures  were  practically  immaterial 
D  three  kinds  before  the  twentieth  round. 

Jgad  faif'ures, — These  are  from  broken  pockets  and   cracked   and 
keu  heads,  and  are  all  embraced  in  one  column  on  abstract  A. 
f  these  there  were  no  failures  in  the  service  shell  before  the  twenty- 
iround,  and  only  7  before  the  fiftieth  round. 

I  the  Old  Morse  there  were  16  before  the  twentieth  round,  21  before 
enty-flfth,  and  29  before  the  fiftieth. 

the  new  Morse  there  were  20  before  the  twentieth  round,  24  before 

reuty-fifth,  and  53  before  the  fiftieth. 

se  failures  not  only  disable  the  cartridge  but  permit  an  objection- 

f  not  dangerous  escape  of  gas  to  the  rear. 

'Check  faults, — These  are  of  course  confined  to  the  Morse  cartridge, 
^formation  contained  in  the  reports  in  regard  to  them  ia  condensed 
4^tract  A,  but  they  are  not  included  in  summary  abstract  B,  as  the 
at  is  intended  only  for  failures,  and  for  a  comparison  of  failures 
pion  to  all  three  kinds  of  cartridges. 

ABSTRACT  B. 

Id  this  abstract  is  given  a  summary  of  the  two  kinds  of  failures 
rii  disable  the  shell,  viz,  ruptures  and  hea<l  failures.  In  conse- 
Bce  of  the  absence  of  head  failures  in  the  service  and  the  Inrge 
ibers  of  these  in  the  Morse,  the  summary  record  of  disabling  failures 
inch  worse  for  the  latter  at  all  stages  of  the  reloading  up  to  near 
fiftieth  reloading. 

GENERAL  REMARKS. 

p  to  a  desirable  or  reasonable  number  of  reloadings  the  number  of 
bares  was  about  the  same  in  all  three  kinds  of  cartridges. 
iter  the  twenty-fifth  reloading,  in  consequence  of  the  movable  base 
;he  Morse  patterns,  the  ruptures  of  the  service  pattern  increased 
«  rapidly  than  in  the  Morse  patterns. 

' p  to  a  desirable  or  reasonable  number  of  reloadings  (20)  the  heail 
ares  of  the  service  were  unimportant  while  there  was  a  large  nuni- 
in  both  the  Morse  patterns. 

Fp  to  the  twentieth  reloading,  the  total  failures  (both  ruptures  and 
A  failures)  of  the  service  pattern  were  about  15  per  cent,  and  at  the 
mty-fifth  round  about  38  per  cent,  of  those  of  the  Morse  patterns. 
the  fiftieth  reloading  they  were  about  the  same  in  all  three  x>atterns. 
n  addition  to  the  above,  the  relative  merit  of  the  two  kinds  of  car- 
Ices,  the  Morse  and  service,  is  further  atfected  by  the  greater  cost 
ue  Morse;  its  more  complete  construction  ;  greater  care  and  time 
Hired  for  cleaning  and  reloading ;  some  failures  of  giis-checks  \  and 
I  Uability  of  the  latter  to  deteriorate  with,  lou^  ^Xwt^^vi. 
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I  think  much  woij^ht  sliouhl  bo  given  to  the  opinions  of  the  oftjcers 
wlio  nuidc  tiie  trials  and  \vatrlie(L  all  the  o{>enit ions  con nocted  there- 
wlth.  Attention  is  invited  to  the  fact  that  every  officer  who  expresses 
an  opinion  on  the  comparative  merits  of  the  two  cartridges  gives  i»ref- 
erence  to  the  service  cartridge. 

Some  of  the  reports  are  very  strongly  in  favor  of  the  new  service 
cartridge  and  its  merits,  as  com]>ared  with  the  old  service  cartrid;;e. 

The  following  computation  gives  approximately  the  total  faihireK  (if 
the  service  cartridge  with  the  numbers  of  fire«  at  various  relosulings. 

The  new  /fcrvicc  cartridge. 

With  Ifi  reloadinp^Hi  about  10,500  firc8;  no  failures. 

With  IH  ivloadingM,  about  12,000  liros  ;  I  fiiiliirt*. 

With  20  ri'h)a(ling8,  about  14,000  liroM;  :\  fin  hints. 

With  !;&')  reioadin<;8,  about  17,400  Uto-h;  l\\  failures. 

In  view  of  nither  indefinite  complaints  sometimes  received  in  rejranl 
to  cartridge  ])rimers,  1  would  invite  attention  to  the  fact  that  in  all  this 
firing,  probably  about  150,000  fires,  only  2  primers  are  reported  to  Iisive 
faikul  on  the  first  fire. 

Very  respectfully,  your  obedient  servant, 

1).  W.  Flagler, 
Lieut.  CoLj  Ordnance  Deptj  U.  S.  A.^  Commanding, 
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tFOllT  OF  A  HOARD  OF  OUDKANCR  OFFICERS  ON  LOCATION  OF  THE 

ARMY  GUN  FACTORY, 


[Extract.] 

AT.  Orders,  )  Headquarters  of  the  Army, 

>  .  Adjutant-Genkral^s  Office, 

No.  Cr>.  S  WoHhxngtm,  March  21,  18H7. 

Vf        *  •  •  *  ft  •  • 

4Dy  directiou  of  tbe  Secretary  «f  War  a  Board  of  Ordnance  Officers  to  consist  of 
till.  Col.  D.  W.  Flagler,  Lient.  Col.  Alfred  Mordecai,  Licnt.  Col.  Francis  H.  Parker, 
I  jCa[)t.  Uojjers  Birnie,  jr.,  recorder,  will  convene  at  the  Watertown  Arsenal,  Massa- 
i^ttH,  :it  10  o'clock  }i.  m.,  on  Tuesday,  March  29,  m87,  or  as  soon  thereafter  as 
■aHicaUle,  aud  proceed  thence  to  the  Watervliet  Arsenal,  Kew  York,  and  the  Frank- 
liArsenal,  Ponusylvania,  under  special  instructions  from  the  Chief  of  Ordnance, 
lOfter  havinj;  completed  their  duties  will  rejoin  their  respective  stations.  The 
■iil  enjoined  is  necessary  for  the  public  service. 

«  •  ♦  •*♦  •  • 

|y  tromniand  of  LitMitonant-Goneral  Sheridan. 

R.  C.  Drum, 

Adjutant-General, 
OlH-ia^ : 

J.  C.  Kkltox, 

AHHhiant  Adjutant-G eneral. 

Tlie  tbllDwine:  are  tho,  instructions  from  the  Chief  of  Ordnance  : 

Ordnance  Office,  War  Department, 

Washington^  D,  C,  March  25.  1887. 
eut.  Col.  D.  W.  Flaoler, 

Ordnance  Department^  President  of  Board : 

Sib  :  I  have  the  honor  to  inclose,  herewith,  Special  Orders  No.  65, 
^tailing  you  as  President  of  a  Board  of  OflBcers  to  meet  at  Watertown 
rsenal  on  the  29th  instant,  or  as  soon  thereafter  as  practicable,  and 
proceed  from  there  to  the  Watervliet  and  Fraukford  Arsenals  under 
fecial  instructions  from  tbe  Chief  of  Ordnance. 
The  Board  will  act  under  the  following  instructions: 
l8t.  The  Board  will  make  a  careful  examination  of  the  machinery, 
ols,  motors  and  appliances  at  the  arsenals  named,  now  used,  or  which 
ay  be  used  in  the  manufacture  of  cannon,  whether  field,  siege,  or  sea- 
last,  and  submit  their  recommendations  for  the  concentration  of  such 
)rtion  thereof  as  may  appear  necessary  and  judicious  at  either  Water- 
let  or  Frankford  Arsenal  as  the  Board  shall  determine.  It  is  the  in- 
ntion  of  the  Department  to  concentrate  its  available  ^un  plant  at  one 
ace,  believing  that  such  policy  will  inevitably  result  in  economy  and 
Bciency  of  manufacture,  and  probably  in  the  steady  growth  of  an 
ttablishment  that  may  ultimately  prove  adequate  for  the  manufacture 
'experimental  guns,  and  service  guns  to  a  limited  extent. 
Tbe  guns  that  the  Department  has  now  under  mannfactnre  or  con- 
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omplates  nijinuijirtiiriiijj^  during  t  ho  ])ros(»iit  aiul  tho  next  fi.scul  year  are 
IS  follows: 

T\voiit\-liv«*  :!.'J-iMi  li  Iti'iri.  }!-Inji4lin<r  fu'Id  «;iiiih,  sti>ol  (k(*c  iiielost'd  difsigu}.  The 
brgini^a  Tor  tliusi*  ;;iiiis  arc  iidw  nudur  coutract,  and  dolivoriod  will  br^in  within  the 
lext  three  imniths. 

Ono  oxp(TiiiuM)t:il  ri-iiicli  B.  L.  sioj^e  riflo,  sfwl  (we  design  iuclosed).  now  nnderfah- 
'icatiou  at  tlie  \Vjit«*i'towii  Ars<Mia]. 

OneexperiineiitalT-infliB.  L.  howitzer,  sterl  (stMulesign  her«*witb)?  tbe  forjiinj^s  for 
vhich  are  now  i-eady  for  inaiiutactnre  of  tlie  piece. 

One  experimental  H-inrh  IJ.  L.  rille,  Hteel,  and  one  experimental  lO-incb  R  L.  rilly, 
jfeel  CwM*  pInnH  heivwith).  Tlie  fcirj^iiij^H  for  these  twogaus  will  he  dellvereilvithin 
;bo  next  1  \\<i  inoiith*^. 

2i\.  Tho  JJojinl  will  rei)ort.  tlio  probablo  cost  of  the  instnllationof  this 
[)laiit  at  the  arsenal  selector,  an<l  also  what  additional  tools  and  appli- 
luces,  with  the  cost  thereof,  mv.  necessary  for  the  nianutacture  of  ihe 
ibove  experimental  guns,  and  for  tho  manufacture  of  at  least  twenty- 
Ive  3.2-inch  Hehl  guns  per  annum. 

All  that  it  is  expected  to  accomplish  at  present  is  the  bare  comple- 
tion of  the  guns  in  the  least  expensive  way  practicsible,  asregaixlsplant 
Mid  facilities. 

The  Board  will  make  such  recommendations  in  regard  to  the  pi*)- 
[>osed  work  as  may  bo  snjjjjestcd  fmm  their  examiusitioiis;  and  they 
^vill  also  consider  the  transfer  of  skilled  employes  from  VVatertowu. 

3d.  The  Board  will  visit  the  Watervliet  and  Frankford  Arsenals  for 
the  imrposo  of  determininfr  from  a  careful  ])ersouai  exaniiuation  whic^li 
irsenal  possesses  the  ^creator  advanta*;es  and  the  best  exist  in*;  facilities 
for  the  ellectivo  and  speedy  esUiblishmeut  of  the  plant  in  question.  In 
the  determinaticm  of  this  question  they  v»'ill  have  due  re.i^ard  to  its 
idaptability  for  ultimate  development  into  a  fully  equipped  gnu  factory. 
X  provision  for  suoh  an  establishment  was  embodied  in  the  fortilifa- 
tions  bills  in  both  houses  of  Congress  and  in  conference  last  session, 
the  W'atinvliet  and  Frankford  Arsenals  being  the  only  sites  considered 
by  Oon^rress. 

Tlio  Board  will  therefore  keep  such  nltimsite  object  in  view,  and  will 
lotermino  v,hi(»li  of  tho  two  sites  named,  Watervliet  or  rrankford,i8<'ii 
the  wholi'!  lu'st  adapted  lor  the  purpose — from  the  character  and  extent 
:)f  tho  shops  and  appliances  that  would  be  required;  from  buildings 
ilrojwly  erected  at  either  jmint;  from  the  proximity  of  the  place  to  the 
establishments. that  will  |»robaldy  furnish  the  material  to  be  worked: 
Its  security  against  hostile  o])erations;  its  fsicilities  as  reganis  trans- 
portation of  material  and  guns  both  by  water  and  rail;  its  proximity  to 
the  centers  of  skilled  labor;  manufacturers'  supplies  and  fuel. 

Facilities  for  a  proof-butt,  convenient  to  the  works,  for  flriugs imi- 
lental  to  the  mainifacture — as  the  setting  out  of  lining  tubes  of  guns— 
ue  a  desideratum,  and  if  piiKJticablo  at  either  point  should  receive  dm* 
consideration. 

A  full  and  clotailod  report  is  n»quired  on  these  various  points,  based 
m  fa<5ts  i>ersonany  known  tt»  tiie  Board,  or  which  may  be  developed  by 
iieir  investigations,  in  onlor  to  show  clearly  the  reasons  that  bavo 
;:uided  the  Board  in  dotorniining  on  tho  arsenal  selected  as  the  most 
suitable  for  tho  purposes  herein  o>(mtomplated. 

The  report  of  th(»  (Jun-Fouiidry  Board,  with  supplement,  1SS4,  and 
ho  report  of  the  House  C'omiuitteo  on  Ordnance,  first  session  Forty- 
linth  (/ongress,  188G,  ;ire  forwarded  herewith  for  the  information  of  tlie 
[^oard. 

Kespectfully,  your  ol)odient  servant, 

Chas.  S.  Smith, 
Ociptaiii^  Onluauec  Dcpt,^  U,  S.  Army^ 
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New  York  Arsenal,  N,  Y., 

May  li,  1887. 

The  Board  conveiied  at  tlie  VVatertowii  Arseual,  Mass.,  on  the  29th 
day  of  March,  1887,  in  compliance  with  the  foregoing  orders,  and  after- 
wflurds  proceeded  to  the  Watervliet  and  Frankford  Arsenals  as  ueces- 
nary  to  comply  with  the  instractions  of  the  Chief  of  Ordnance.  Having 
completed  its  work  at  the  three  arsenals  named,  and  in  order  to  give 
the  members  time  to  procnre  and  arrange  farther  information  and  make 
estimates,  the  Board  adjourned  at  the  Frankford  Arsenal  on  the  15th 
day  of  April,  1887,  to  reassemble  at  the  !New  York  Arsenal,  N.  Y.,  npon 
Oe  call  of  tlie  president  of  the  Board  on  May  2, 1887,  or  as  soon  there- 
lAer  as  practicable,  subject  to  the  approval  of  liigher  authority. 

The  Board  re-assembled  at  this  (New  York)  Arsenal  on  the  3d  day  of 
Ifty,  1887,  for  the  purpose  of  completing  its  report,  pursuant  to  the 
IbUowing  order : 

r^xtroct.] 


Sbcial  Orders,  >     '  Headquarters  of  the  Army, 

>  Adjutant  Grxkral's  Office, 

•    No.  93.  >  rVashingtoH,  April  2*i,  1887. 

•  •••••• 

IL  By  direction  of  the  Secretary  of  War  the  Board  of  Ordnance  OfDcere  appointed 
bApecial  Orders,  No.  t>5,  March  21,  1H87,  from  thiH  office,  will  rc-aaseiuble,  on  the. 
e««>f  the  president  thereof,  at  the  New  York  Arsenal,  N.  Y.,  for  the  purpose  of  com- 

«ug  its  report,  and  npon  the  completion  of  this  duty  the  riiembersof  the  Board 
rejoin  their  respective  stations.    The  travel  enjoined  is  necessary  for  the  public 

a^kflce. 

I.        •  •  •  •  «  «  • 

^y  coniniiipd  of  Lieutenant-General  Sheridan. 

K.  C.  Drum. 

Adjutant 'General. 

Otiieial : 

i.   C.  Kflton, 

Asitistant  Adjutant-Gen(ral. 

REPORT. 

It  is  understood  by  the  Board  that  the  object  of  the  Chief  of  Ord- 
■ance,  as  set  forth  in  his  letter  of  instructions,  is  to  build  up  a  fully 
eqaipped  gun  factory  as  rai>idly  as  possible. 

To  this  end  he  designs  to  concentrate,  at  the  place  which  may  be  se- 
lected for  the  gun  factory,  all  the  available  gun-plant  now  on  hand,  or 
to  be  procured,  and  all  the  gun  fabrication  contemplated  by  the  De- 
partment. 

The  duty  assigned  to  the  Board  is  to  detormine  which  of  the  two 
arsenals,  Watervliet  or  Frankford,  furnishes  the  better  site  for  the 
folly  equipped  gun  factory ;  to  estimate  the  cost  of  concentrating  at 
the  arsenal  selected  all  the  machines  and  appliances  suitable  for  the 

en  plant  now  on  Imnd  at  the  two  aforementioned  arsenals  and  at 
at^rtown ;  and  also  the  cost  of  adding  to  the  above  plant  enough 
■lacliinos  and  appliances  to  make  the  capacity  of  the  whole  sufficient 
for  manufacturing — 

One  experimental  Sinch  B.  L.  siege  rifle,  steel;  1  experimental  7-inch 

B.  L.  howitzer,  steel;  1  exj)erimeutal  8inch  B.  L,  rifle,  steel ;  1  experi- 

Bental  10  inch  B.  L.  rifle,  steel ;  and  also  for  manufacturing  25  3.2- inch 

B.  I4.  field  guns,  steel,  per  annum. 

In  carrying  out  the  above  instractions  the  Board  has  determined. 
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tirst,  tbtt  cost  oi  ooncTontrntiiij;  at  eaeli  of  the  arsonaKs  naiiied  tbe  ma- 
chines  and  appliances  now  on  hand  suitablo  tor  a  finn  phiiit;  and  mhv 
ond,  the  cost  of  procuring  and  insiallin^  at  each  ar.yenal  tlie  additional 
machines  an<l  applianci-s  recpiired. 

The  Board  first  prepared  lists  of  tlie  machines,  tools,  and  a|»}>lia]ires 
required  for  performing  the  specilkMl  work ;  it  tlien  determined  which 
of  the  machines,  etc.,  on  hand  at  the  three  arseimls  mentioned  could  be 
used  advantaj^eonsly  in  lieu  of  those  required ;  and  also  the  cost  of 
transferring  these  machines,  etc.,  to,  and  installing  the  same  at,  each 
of  tlie  arsenals  proposed  for  the  gun  tactory.  It  next  deterniinetl  the 
cost  of  itrocuring  the  additional  machines  and  appliaiieeK  that  will 
be  re(|uired,  and  of  altering  and  enlarging  some  of  tho.s«^  on  baud  and 
of  instiiUing  these  maeiiines  and  appliances  at  each  of  tbe  arsenals. 

A  summary  of  all  these  estimates  gives  for  the  cost  of  removing  plaut 
on  hand  to  each  arsenal,  installing  the  same,  including  some  iiece88;iry 
alterations  and  repaii*s  of  buildings  and  furnishing  power: 

Total  for  Wiitervliot  Arsenal *9..''i00.:^ 

Total  for  Frankford  Arsenal 1 1 .  :'.:;^^.  10 


The  estimated  cost  of  a<hli1ional  machines  and  appliances  of  altering 
aiul  enlarging  those  on  inind  to  iiu*reiise  the  plant  to  tbe  capacity  re- 
cpiired, ami  of  installing  the  same,  is: 

Total  tor  \V:it«rvli<'t.  Arsonul $l1,7(d.iHl 

'J'oJal  Tor  Frankford  Arsenal ll.TiH'. 'U 

As  the  commanding  oilicer  of  the  Watertown  Arsenal  states  that  the 
experimcMital  r>inch  H.  L.  siege  rifle  is  nearly  completed,  and  c:ni  be 
finished  by  June  1,  proximo,  the  above  estimates  are  made  ou  the  sup- 
position that  this  gun  would  be  finished  at  that  arsenal. 

The  Hoard  has  included  in  its  lists  all  the  miichines  at  the  three 
arsenals  which  c;ui  be  used  advantageously  on  gun  work,  without  re- 
gard t(»  tin*  ill  jury  which  migiit  arise  thnmgli  any  of  these  ar.seuals  be- 
ing dejuived  of  machines  required  for  other  work;  this  is  especially 
marked  at  Watertown.  The  advisability  of  such  a  course  can  be  jnfl«red 
of  only  by  the  Department.  If  any  of  the  machines  selected  sboulitiiot 
be  taken,  tliey  must  be  replaced  in  the  gun  plant  by  the  purcha^^  of 
new  machiiK's,  which  wouhl  increase  the  c^st  of  the  ^'additional  machines 
and  appliances/'  and  the  increased  cost  can  be  taken  from  the  "price- 
list.^ 

The  iioard  considered  the  subject  of  the  transfer  of  skilled  workmen 
from  Watertown  Arsenal,  and  reeommends  that  all  workmen  who  will 
a(;(M'pt  work  at  the  place  selected  be  employed  there,  as  it  would  be 
advantageous  to  the  (lovernment  to  em plo.y  these  men  who  have  hud 
experiem^e  on  the  work. 

In  the  opinion  of  the  r»ojird  more  of  these  workmen  would  l>e  willing 
to  go  to  Watervliel  than  to  Krankf(»rd  because  the  cost  of  living  is  less 
sit  the  former  ]>lace,  ami  beraus(»,  the  distance  being  leas,  uiauywho 
hav(*  homes  rould  retain  tlu'in  and  visit  their  families  occasionall.v  until 
th<»y  an*  ready  to  remove  them. 

It  is  found  upon  examination  that  the  two  arsenals  possess  tbe  follow- 
ing far'ilities  Cor  concentrating  the  ])lant  now  on  hand,  and  for  increas- 
ing the  same  to  tin*  caiiacity  recjniivd  for  immediate  gun  work. 
•At  the  Watervliet  Arsenal  there  is  at  present  sutticieut  shop  room 
for  the  work  on  the  held  and  sieg«*  guns,  and  were  it  not  for  tliesiw 
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taining  cohiinDS  of  tho  second  floor  and  roof  there  would  be  room 
enough  to  set  ap  and  use  the  uiachiues  aud  tools  necessary  tor  making 
all  the  guns,  both  great  and  small.  But  these  columns  would  interfere 
with  the  work  on  the  sea-coast  guns,  and  in  consequence  it  is  necessary 
to  take  another  building  for  this  purpose.  A  suitable  one  is  found  in  a 
brick  timber  store-house  situated  west  of  the  canal,  and  marked  38  on 
die  plan  of  Watervliet  Arsenal. 

The  lathes  and  other  miichines  and  tools  necessary  to  make  the  25 
Held  guns  per  annum,  and  the  7-inch  howitzer,  would  occupy  a  spaci^ 
in  the  front  shop.  The  lathes  or  vertical  boring  mills  needed  for  the 
koops  for  sea-coast  guns,  and  all  the  other  mncliines  for  the  work,  ex- 
Mpt  the  lathes  for  turning  and  boring  tlie  large  guns,  would  be  placed 
in  this  shop,  where  there  is  plenty  of  room  and  both  steam  and  water 
power,  leaving  the  two  large  lathes  and  tln^  slirinking  apparatus  to  be 
placed  in  the  brick  store-house,  the  power  for  which  can  be  supplied 
Sj  tho  portable  engine  of  12-horse  jmwer  now  at  Watertown  Arsenal. 

The  shrinking  crane  may  be  that  now  used  for  small  guns  at  Water- 
%mi\  Arsenal,  which  -can  be  transported  bodily  and  enlarged  and 
lengthened  for  the  work  recpiired.  The  30  foot  posts  in  this  crane 
fepiDg  sufficiently  strong  can  be  used  in  the  construction,  but  the  i)resent 
dMs- beams  and  hoisting  apparatus  will  have  to  be  replaced  by  stronger 
cnes.     A  heating  furnace  will  also  have  to  be  constructed. 

iThe  above  is  thought  to  be  the  best  practicable  arrangement  for  this 
^rk  if  it  is  done  at  Watervliet,  and  the  plan  shows  the  proposed 
Vangementand  location  of  the  machines. 

The  advantages  of  setting  up  the  plant  at  Watervliet  are : 

1.  The  existence  of  plenty  of  shop  room  all  ready,  with  ])ower,  for 
iD  the  machines  and  tools  except  the  largest  lathes. 

2.  There  being  a  building  easily  transformed  into  a  convenient  shop 
jbr  the  heavy  work,  situat^  on  the  ground  which  has  already  be<Mi,  and 
iould  probably  again  be,  selected  for  the  location  of  the  additional 
permanent  shops. 

The  disadvantage  is  the  cost  of  the  alteration  of  this  latter  building 
fSrom  a  timber  store-house  into  a  shop,  and  the  fact  that  the  two  build- 
ings are  not  in  immediate  proximity. 

At  the  Frankford  Arsenal  it  is  found  that  there  is  no  building  avail- 
able except  the  rolling-mill,  a  line  large  building  which  is  n:>w  used  as 
a  store-house.  There  is  tloor  space  in  this,  by  using  both  tloors,  to  set 
up  all  the  machinery  necessary  to  do  the  w^ork  for  the  25  field  guns,  the 
7-iiich  howitzer,  and  the  two  sea  coast  guns.  There  is  also  an  oi)i»ortu- 
nity  to  dig  the  shrinking  pit  and  setup  the  hoisting  crane  in  the  build- 
ing. This  building  has  no  power  in  it.  The  base  of  a  stack  is  built 
bat  the  superstructure  was  never  built.  The  building  sets  too  high 
from  the  ground  to  be  convenient  for  gun  work. 

The  large  lathes  would  occupy  the  east  wing,  while  the  other  machine 
tools  would  be  placed  along  the  front  and  west  wing.  For  the  shrink- 
ing arrangements,  parts  of  the  hoisting  apparatus  once  used  for  the 
Woo<lbridge  brazed  wire  guns  can  be  utilized,  but  the  furnaceii  then 
ased  and  now  existing  are  not  suitable  for  the  present  work,  and  it 
would  be  necessary  to  remove  them  and  build  a  new  heating  furnace. 

For  power  to  run  all  the  machines,  both  heavy  and  light,  it  will  re- 
quire at  least  (JO-horse  power.  The  Department  has  at  Watertown 
Arsenal  a  lOOhorse  power  engine  and  two  48-inch  by  16-feet boilers. 
There  are  also  two  spare  boilers  (old)  at  the  Frankford  Arsenal,  and  in 
the  estimates  herewith  it  is  contemplated  to  use  the  two  boilers  now  at 
Frankford  in  connection  with  the  100-horse  v>ow^i:  ^vi^^vw^  l^w^.^'a^fc^- 
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town,  ami  also  tx)  ortH^t  a  tejiiporary  iron  8tack  in  lieu  of  a  ]>ermanent 
brir.k  stack. 

The  above  is  the  best  practicable  airan^euient  if  this  conteinphiteil 
work  is  (lone  at  the  Franktbrcl  Arsenal.  The  ]»lan  herewith  (see  drawing 
No.  13)  shows  the  i>ropose(l  lociition  of  machinery. 

Tlie  facilities  ottered  by  Frankford  Arsenal  for  this  work  cousist  alone 
of  the  larjre  rollin;:  mill  bnildin^,  presenting  area  snllicient  to  permit  of 
doing  all  the  work  under  one  roof. 

The  objections  are  the  inconvenient  elevation  of  the  building  above 
the  ground  level  and  the  bail  arrangement  of  colniuns  in  the  lloor  space, 
and  the  expense  of  fitting  up  with  the  power  and  shafting  ueceiwarv. 

In  comparing  the  existing  facdities  of  the  two  arsenals,  it  is  seen  that 
the  work  can  be  presecuted  at  either  phwje,  but  that  Watervliet  pos- 
se^sses  greater  facilities  for  immediate  work  in  that  it  has  shops  and 
power  in  readiness  to  commence  the  light  work,  and  that  with  no  great 
exi)enditure  of  time  and  money  the  brick  timber  store-house  can  be 
altered  intb  a  convenient  shop  in  which  to  set  up  the  two  large  lathes, 
the  portable  engine  to  run  them,  and  the  shrinking  crane  and  heating 
furnaces. 

It  is  therefore  the  opinion  of  the-Board  that  the  Watervliet  Arsenal 
offers  bett<»r  advantages  than  the  Frankford  Arsenal  for  the  effective 
and  speedy  establishment  of  a  gun  i>lant  suflicient  for  immeiliate  want«, 
and  the  estimates  show  that  the  concentration  can  be  effected  more 
cheaply  at  the  Watervliet  Arsenal. 

Site  for  a  fully  equipped  gun  factory. 

Some  of  the  more  important  conditions  which  a  suitable  site  for  a  gun 
factory  should  satisfy  are  the  following : 

There  must  be  room  for  all  constrm^tions  and  operations  which  the 
future  wants  of  the  country  may  demand  from  such  an  establishment. 

There  must  be  sufficient  foundations  for  all  the  necessary  structure-s 
and  miichines. 

There  must  be  sufficient  transportation  facilities  between  the  factory 
and  the  sources  of  supply  of  all  material,  and  also  between  the  factory 
and  the  points  where  its  products  are  to  be  used. 

A  proof-butt  or  some  other  ]>rovisionfor  firings  incidental  to  gnu  con- 
struction is  so  desirable  as  to  be  almost  a  necessity. 

Its  location  should  be  as  safe  as  practicable  from  hostile  operations, 
and  where  it  would  be  least  subject  to,  and  easily  protected  from,  labor 
or  other  domestic  disturbances  and  mob  attacks. 

It  should  have  a  healthful  location  and  as  good  a  climat'e  as  practi- 
cable. 

It  should  be  so  situated  that  the  necessary  force  of  skilled  labor  can 
be  obtained,  and  it  is  desirable  that  there  should  be  advantages  fortiie 
settlement  of  the  employes  in  the  immediate  vicinity. 

Kconomy  in  fulfilling  all  these  requirements  should  be  considered. 

In  ])rocuring  information  and  in  considering  and  weighing  the  com- 
l)arative  advantages  of  the  Watervliet  and  Frankford  Arsenals  as  sites 
for  a  gun  factory,  the  Board  has  divided  the  subjects  considered  into 
tiie  following  lieads: 

Preseut  facilities  und  possibilities  for  expansion. 

Koiindation.s. 

Proof-butt  or  otber  tiring;  facilitios. 

Facilities  for  railroad  coinmiinication. 

P'acilities  i'nv  wati^rcoimiinuicjition. 

F»cilitiL*j<  for  triinspovt'iu*^  ;uvi\  voco\\\t\vl  vi.v\A\wv^i^\« 
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Facilities  for  transportini;  and  receiviDg  coal. 

Facilitien  for  transiMjrtin^  aud  receiving  nianufacturerH'  HupplieB  of  all  kinds. 

Facilities  for  shippinf^  and  transporting  gnus  to  reqnired  points. 

Convenience  of  proximity  of  gun  factory  to  establUhiueuts  that  Qianufactnro  forg- 

ilUM. 

Labor. 

Safety  ftom  hostile  operations. 

Climate. 

Health. 

Ill  considering  these  points  the  Board  has  not  confined  itself  entirely 
to  existing  conditions  but  has  endeavored  to  foresee  and  to  take  into 
aeconnt  in  its  deliberations  and  conclusions  the  probable  future  growth 
of  and  changes  in  the  country,  and  the  consequent  changes  in  the  de- 
Band  upon  and  in  the  conditions  that  would  affect  the  efficiency  of  the 
Wly  equipped  gun  factory. 

In  this  report  the  foregoing  subjects  are  not  considered  in  their  reg- 
sbr  order,  but  somewhat  in  the  inverse  order  of  their  importance,  and 
alio  similar  subjects  are  sometimes  considered  together. 

Health  and  climate. — The  information  obtained  by  the  Board  indicates 
ttat  Frankford  is  now  somcwhathealthier  and  has  a  milder  climate  than 
Watervliet,  but  a  dense" population  is  growing  up  around  Frankford;  it 
YmB  not  as  good  drainage  and  healthful  surroundings;  it  has  not  and  is 
not  likely  to  have  in  tho  future  as  goo*!  water  as  Watervliet,  and  with 
ito  warmer  summer  climate  it  should  be  more  subject  to  epidemics. 
There  is  now  no  decided  difference  in  the  healthfulness  of  the  two  places, 
and  the  chances  for  improvement  in  this  respect  are  in  favor  of  Water- 
vKet.  The  latter  has  the  more  rigorous  climate  and  the  lowestaverage 
temperature,  causing  out-door  work  to  be  more  interfered  with  in  winter, 
liirt  causing  workmen  to  accomplish  more  work  per  day  in  summer. 

The  climate  and  health  of  both  places  are  now,  and  likely  to  remain, 
food  enough  to  make  them  both  suitable  sites  for  a  gun  factory. 

Safety  from  hostile  operations, — Hostile  operations  may  be  by  foreign 
leets  and  armies,  or  they  may  result  from  domestic  troubles. 

Watervliet  Arsenal  may  l)e  considered  absolutely  safe  from  hostile 
fleets  and  vessels.  Frankford  Arsenal  is  not  now  safe  from  hostile 
fleets  or  even  from  a  single  powerful  armored  raiding  vessel,  but  it  can 
be  so  defended  by  fortifications,  torpedoes,  and  a.  navy  as  to  make  it 
practically  safe. 

In  case  of  a  war  with  Great  Britain,  Watervliet  is  on  a  probable  line 
of  hostile  operations  and  would  be  in  greater  danger  of  capture  by  a 
land  force  than  an  arsenal  at  Philadelphia. 

A  proper  syHtem  of  national  defense  would  so  protect  these  arsenals 
as  to  render  either  a  sutliciently  sale  location  for  a  large  Government 
factory. 

Hostile  operations  arising  froni  domestic  troubles  may  be  of  two 
-  kinds;  those  resulting  from  civil  war  and  those  resulting  from  riots  and 
labor  troubles.    The  latter  are  considered  under  the  head  of  **  Labor;" 
the  former  can  not  be  foreseen  and  are  not  considered. 

Labor, — This  subject  has  been  considered  under  several  hesids,  viz, 
proximity  to  centers  of  skilled  labor,  and  facilities  for  obtaining  labor; 
character  of  workmen,  wages,  liability  to  discontent!  strikes,  and  other 
troubles;  and  natural  defensii)ility  against  mobs. 

Frankford  Arsenal  bt*ing  within  the  city  of  Phihulelphia,  a  large 
'  manufacturing  town,  can  draw  from  it  all  the  skilled  labor  required. 

Watervliet,  on  the  other  liand,  would  col le^it  from  the  SState  of  New 
York  and  from  the  highly  skilled  mechanics  of  Xew  England  tlw^  VA»WN>t 
needed,  which  might  not  be  in  Troy  or  iv»  \u\\\\^vVva>u^  \ v-a\\\Vs  . 
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No  difficulty  could  arise  in  obtaining:  at  either  point  all  the  labor  of 
any  kind  or  quality  that  would  be  demanded. 

jients  and  the  cost  of  livinjr  are  less  at  West  Troy  than  at  Philatlel- 
phiii,  and  the  same  quality  of  labor  is  cheaper  at  the  former  than  at  the 
latter  place.  A  factory  will  always  attract  the  workmen  needed,  and 
with  them  the  pernumeucy  of  the  work  has  far  more  weight  than  any 
other  considemtion. 

It  is  now  generally  believed  desirable  for  a  maimfactory  to  be  sulli- 
ciently  removed  from  a  large  town  to  jiern^it  of  not  only  ample  ruom  for 
shops  but  for  the  separation  of  its  employes  as  much  as  possible  from 
disturbing  classes. 

The  Board  is  therefore  of  opinion  that  neither  arsenal  pos^^ses  a 
marked  advantage  over  the  other  in  the  facility  of  obtaining  skillHl  la- 
bor, but  it  believes  that  at  Wulervliet  there  would  be  less  interference 
from  strikes  and  other  labor  troubles,  and  that  on  account  of  it«  posi- 
tion it  would  be  less  subject  to  attack  by  hostile  mobs  and  more  readily 
defended  from  them. 

Facilitus  for  transportation;  railroad  and  water  eommnnication^  witl 
sources  of  supply  of  materials  required,  a nd'^cith  points  to  tchickyuiui 
are  to  be  shipped. 

Railroad  connections. — Frankfortl  has  now  near  wagon  connection 
with  one  of  the  linos  of  the  J*ennsylvania  system  and  through  tlut 
system  luis  excellent  railroad  connection  with  all  parts  of  the  country. 
A  switch  (ran  be  constructed  quickly  and  cheaply  to  connect  the  shops 
with  one  of  the  Pennsylvania  Com]»any  freight  tracks. 

Watervliet  has  now  wagon  connection  with  the  New  York  Central 
system,  the  Delaware  and  Hudson  system,  and  with  the  Boston  and 
AU)any  and  Troy  and  Hoston  Railroad.  A  switch  can  be  constructed  to 
connect  the  shops  with  oiu^  of  the  Delaware  and  Hudson  Company 
tracks  and  give  excellent  raiiroa<l  coiinectiQU  with  all  i)arts  of  the 
country. 

Water  connections. — Frankford  has  v/harf  facilities  on  the  Pninkford 
Creek  for  small  coasting  vess(»ls,  for  lighters  connecting  with  large  sea- 
going  vessc^ls  in  the  Delaware  Uiver,  and  for  barges  giving  barjre con- 
nection with  Delaware  liiver  and  l>ay,  and  through  the  Delaware  and 
l\aritan  Canal  with  New  York  Harbor  and  the  Sandy  Hook  Proving 
(Irouml.  With  consiiliTable  expense  a  wharf  for  larger  sea-going  ves- 
.sels  could  be  construi'ted  on  the  Dehiware  Kiver,  and  this  wharf  conld 
be  connt'cfed  witii  tlie  shops  by  a  railroad  track.*  This  last  construc- 
tion would  be  a  ne(;essary  part  of  the  plan  for  taking  guns  down  the 
river  for  firing. 

Th<*  Leiiigh  Valley  Canal  debouches  intotlie  Delaware  Kiver  at  Bristol, 
about  IT}  niih\s  above  Frankfonl,  giving  barge  connection  witA  the 
Lehigh  eoal  region,  though  this  canal  is  little  used,  and  these  cods  are 
brouglit  to  IMiitadelphia  almost  exclusively  by  rail. 

Watervliet  has  «»xeellent  wharfage  facilities  on  the  Hudson  Biver  for 
suiall  coast  ing  vessels  and  for  large  barges.  The  Erie  Canal,  whichruns 
through  the  grounds  anil  debouches  into  the  Hudson  Kiver  u€«rtbe 
ars<Mial,  jiives  facilities  for  verycheai*  loading  and  unloading,  audespe- 
(^ialiy  through  slips,  for  chea]»  nuithods  of  loading  heavy  guns.    This 

*Thert'  is  :i.  (|U('.stinn  \\lii't1i<*r  thi.s  wjiai-r  ctMild  1>e  biult  out  as  far  ii«  deep  water 
A\  ithoiit  uc(|uiriii«;  .'iilinti<»iial  land  mi  (he  sliorc.  The  port  wanleiiH  fit'  PiiiUiMpliia 
(Irrifli'that  it  ruiini>l.  It  i^  r.lu' npinioii  of  tlu^  coiiiiiiniiding  nfUoery  Fratikfeitl  Ar- 
Meua],  that  »  suUaVAo.  wYuuMl  cou\Ol\^s^W\Vv  ViVlUout  |)rouuriiig  adilitioual  laud. 
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canal  and  tlie  niulson  River  give  barge  coimectioii  witli  New  York 
Harbor,  the  Sandy  Hook  Proving  Ground,  and  the  New  England  coast 
as  far  as  Narragansett  Bay ;  tbrougli  tbe  Delaware  and  Karitan  Canal 
witli  the  Delaware  River  and  Bay,  and  through  the  Delaware  and  Hud- 
son Canal,  which  debouches  into  the  Hudson  River  at  Rondoiit,  chea|> 
barge  connection  with  the  coal-tiehls  of  Pennsylvania. 

The  Erie  Canal  and  its  connections  (the  Champlain  Canal  and  the 
Oswego  Canal)  gives  water  connection  with  the  Great  Lakes  and  the 
northern  frontier.' 

Watervliet  has  the  better  water  facilities  for  loading  and  unloading 
and  for  wharfage,  except  that  Frankford  can,  with  csuDlcient  expense, 
kave  a  wharf  for  large  sea-going  vessels  an<l  Watervliet  can  not. 

Facilities  for  receiving  coal. — Both  ])laces  have  unlimited  facilities  for 
the  procurement  of  coals  of  all  kinds,  the  only  difteience  being  in  price 
dae  to  difi'erencein  cost  of  transportation.  Through  the  Delaware  and 
Hudson  Canal  Watervliet  has  cheap  water  coniniunication ;  and  through 
die  Delaware  and  Hudson  Railroad,  and  its  numerous  conneerions  via 
Kugliamton,  N.  Y.,  and  various  roads  north  to  the  New  York  Central 
Iaili*oad  it  haS  cheap  railroad  connection  with  the  Wyoming  Valley,  one 
flf  the  richest  and  best  coal-fields  of  Pennsylvania.  Via  tlie  same  rail- 
liad  (the  Delaware  and  Hudson),  and  other  roads  to  the  Hudson  River, 
ncl  esi)ecially  to  New  York,  it  has  cheap  connection  with  the  samecoal- 
tdds,  and  also  with  the  whole  Lehigh  coal  region.  Through  the  Dela- 
ware and  Raritan  Canal,  and  especially  via  coasting  schooners,  it  has 
nter  connection  with  Lehigh  coals  brought  over  the  Philadelphia  ami 
Beading  Railroad  to  that  com])any's  wharves  at  J?ort  Richmond. 
Through  the  Delaware  and  Hudson  Railroad  and  its  connectio'is  and 
virions  roads  leading  north  to  the  New  York  Central  Railroad  it  has 
Aeap  connection  with  the  Blossburgh  forging  or  smithing  coal  in  Tioga 
Uonnty,  Pa. 

Pliiladelphia's  railroad  connection  with  the-coal  fields  of  Pennsyl- 
Tania  and  northern  Virginia  are  so  well-known  that  tbey  need  hanlly 
be  described. 

Through  the  Philadelphia  and  Reading  system,  ami  the  Pennsylvania 
iiyst^im  and  their  connections,  it  has  as  chei)]>  railroad  transportation 
from  the  Wyoming  coal  tields  as  Troy,  N.  Y.  (though  i)erli:ips  not 
a8  cheap  as  the  water  transportation  via  the  Delaware  and  Hudson 
Canal  and  the  Hudson  River  to  the  latter  point).  It  has  somewhat 
cheaper  railroad  transportation  routes  from  the  Lehigh  region  than 
Troy  has  from  the  Wyoming  region.  For  bituminous  forging  coals  it 
has  cheap  railroa<l  connection  via  the  Pennsylvania  Railroad  with  all  of 
the  Clearfield  and  Weshuoreland  regions  and  through  the  Baltimore  and 
Ohio  Railroad  and  connections  with  the  Cumberland  coals. 

Lehigh  is  the  standard  coal  for  use  in  the  be.st  manuiactures  of  steel 
and  iron.  As  the  steel  is  not  to  be  manufactured  by  the  (TOvi»rnment 
not  much  of  this  coal  will  b(WH»(|iiired  at  the  gun  factory.  The  besttioal 
from  the  Wyoming  region  (that  from  the  Wyoming  mines)  is  as  good  as 
the  best  Lehigh  j  while  the  lower  grades  of  Lackawanna  and  Pittston 
from  the  Wyomnig  region  are  as  good  for  steam  making  as  the  lower 
grades  of  Lehigh  used  for  the  same  purpose. 

Watervliet  should  procure  its  anthracite  coals  of  all  kinds  from  the 
Wyoming  coal-fields  nearly  as  chea[>ly  as  Prankford  could  from  the 
Lehigh  region.  Not  much  anthracite  is  to  be  used  exce}>t  for  steam 
making,  and  as  Watervliet  has  water-powi*r,  less  will  be  re<piire<l  at 
Watervliet  than  at  Frankford.  Watervliet's  accessibility  to  the  RIoss- 
burghregion,  which  furnishes  thebestfovgw^  eA>^\\\\W\vi.Mv\>\\\\\^  ^\«ccJScwVi». 


384  REPORT    OF   TJIE    CHIEF   OF    ORDNANCE. 

its  fiicilitics  in  this  respect  certainly  eqnal  to  tbose  of  FrankfonL  Bi- 
tninin<ms  coal  would  be  required  only  tor  for^in^  purposes.  Whathas 
been  said  relates  to  the  natural  facilities  of  the  two  places  for  procoriu^ 
coal,  which  should  atlect  the  prices  of  coal  of  all  kinds  at  the  two  places 
in  the  future.  How  far  those  natural  facilities  will  control  priceacan 
not  be  foretold.  At  present  tlie  i)rice  is  determined  by  combinations 
of  various  kinds,  and  the  price  is  so  much  less  in  New  York  Harbor  than 
in  rhihideiphia,  a:id  barjji:e  trans|)ortation  via  the  Hudson  Biver  is  so 
cheap,  that  the  prices  of  coals  at  Watervliet  are  as  low  during  the  uavi- 
^ation  season  as  at  Pliiiadelphia. 

The  natural  facilities  are  in  favor' of  Frankford,  but  not  much,  and 
less  should  be  required  for  consumption  at  Watervliet  than  at  Frank- 
ford. 

Fttnlitieif  for  receiving  gun  metal. — There  are  anijile  facilities  for  re- 
ceivin*^  gun  metal  at  both  places,  the  only  dittVrence  being  that  of  the 
cost  of  transp(u*tation.  For  forgings  received  from  Midvalo  and  Beth- 
lehem this  ditt'erence  by  both  water  and  rail  is  now  about  #2  per  ton  in 
fa  vol'  of  Frankford ;  that  is,  about  one-fourth  of  1  per  cent,  of  the  price 
of  the  forgings. 

For  forgings  received  by  water  from  Cleveland  the  differene^iis  in 
favor  of  Watervliet,  and  for  these  received  Irom  Johnstown,  Pa*,  it  is 
somewhat  in  favor  of  Frankford.  For  steel  manufactured  in  the  vicinity 
of  Seranton,  Pa.,  or  further  west,  on  the  Hudson  Kiver,  or*iu  New 
England,  the  cost  would  be  in  favor  of  Watervliet. 

The  value  of  the  Champlain  and  Chateaugay  ores  is  well  known,  and 
is  increasing  steel  manufacture  at  Troy  and  on  the  Hudson  Biver. 
Ti:e  vahie  of  Lake  Superior,  Missouri,  Tennessee,  and  Alabama  ores 
causes  a  movement  of  steel  production  westward,  an(l,iu  consequence 
of  Watervliet's  Erie  Canal  connections,  it  might  become  in  the  future 
the  cheai>er  place  for  delivering  steel.  The  difference  of  cost  is  now  in 
favor  of  Frankford  both  for  forgings  and  coal,  but  calculation  makes 
the  <^^reatest  probables  difference  increase  the  cost  of  a  gun  less  than 
one- half  of  1  ])er  cent. 

There  is  no  material  difference  in  favor  of  either  ])lace  in  its  advan- 
tages for  the  ]>rocurement  of  manufacturers'  supplies  and  various  sup- 
plies of  all  kinds.  Watervliet  has  a  considerable  advantage  in  the 
prices  of  building  materials,  lumber,  and  all  supplies  from  the  West 

FadlitieH  for  the  ahiiimcnt  of  guns. — These  facilities  have  been  dis- 
cussed for  both  arseiials  under  the  head  of  "  water  connections."  From 
both  i)laces  ^uns  can  be  shipped  by  barge  to  the  Sandy  Hook  Proving 
(Ironnd,  toall  fortilications  in  N«»w  York  Harbor  and  along  a  portion  of 
the  New  England  coast,  and  to  thefortiiicationson  the  Delaware  Biver 
ami  Hay,  and  by  coasting  vessels  to  all,  or  nearly  all,  of  the  fortifica- 
tions on  the  Atlantic  coast. 

From  Frankford  nearly  all  the  barge  shipments  would  have  to  pass 
through  the  Delaware  and  Kai  itan  Canal,  while  of  those  from  Water- 
vliet only  those  for  the  Delaware  Kiver  and  Bay  would  pass  through 
this  canal. 

To  this  extent  the  facilities  are  much  in  favor  of  Watervliet,  especially 
the  better  connection  with  Sandy  Hook,  as  barges  through  the  canal 
reijnire  tln^  delay  and  expense  of  three  kinds  of  towage,  viz,  by  steam 
to  the  eaiiiil,  by  horse  through  the  canal,  and  again  by  steam  Irom  the 
canal. 

Tor  sliipine?its  by  small  coasting  vessels  to  points  along  the  Atlantic 
ro.jsi,  ilif  f'aniiiii'.>  lor  l)t)th  phuM's  are  equal.  For  shipmouts  by  lar^e 
.se.iijoing  vessels  \olUe  V\v\U  v)V.  ^V\i.^\viv\  vviid  the  Pacitic  coast,  guu8 
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Grom  Watervliet  mast  be  transferred  to  such  vesBels  with  a  floating 
lerrick  in  the  Kew  York  Harbor.  Tbose  from  Fraukford  can  be  traus- 
rerrecl  in  the  same  way  in  the  Delaware  Biver,  or  a  wharf  for  sea- 
going vessels  can  be  built  at  Frankford.  It  is  a  question,  however, 
whether  the  amount  of  such  shipments  would  warrant  the  expense  of 
the  wharf. 

Watervliet  has  much  the  better  facilities  for  water  shipment  via  the 
Brie  Canal  to  the  Great  Lakes  and  the  northern  frontier,  though  barges 
from  Frankford  can  reach  this  canal  via  the  Delaware  Biver,  the  Dela- 
ware and  Baritan  Canal,  and  the  Hudson  Biver. 

Frankford  has  an  advantage  in  the  fact  that  its  water  transportation 
woald  be  less  interfered  with  by  ice.  The  Delaware  Biver  remains 
opeu  to  Frauklbrd,  or  can  be  kept  open  with  ice-breakers  throughout 
the  year.  The  Delaware  and  Baritan  Canal  is  closed  generally  about 
fov  months  in  each  year. 

Btiipuients  from  Watervliet  via  the  Hudson  Biver  would  be  prevented 
gwerally  about  three  months  in  a  year.  If  it  should  be  necessary  to 
ship  a  gun  during  this  period  it  conld  be  transported  from  Watervliet 
cnnr  the  West  Shore  Bailroad  to  Hoboken,  N.  J.  The  Board  is  informed 
by  the  chief  engineer  of  that  road  that  its  bridges  would  permit  and 
thtt  there  would  be  no  difficulty  in  transporting  guns  of  100  tons 
weight  on  special  trucks  provided  therefor.  The  convenience  of  ship- 
pilf  in  this  way  on  cars  loaded  in  the  gun-shop  might  be  such  as  to 
case  its  use  throughout  the  year. 

leviewing  the  whole  subject  of  transportation,  the  procurement  of 
Buppiies,  and  the  shipment  of  guns,  it  may  be  said  that  the  facilities  of 
bolk  places  are  ample.  In  some  things  there  is  a  small  difference  of 
cort,  Hometimes  in  favor  of  one  place,  sometimes  in  favor  of  the  other, 
and  this  difference  is  almost  insignificant  in  its  effect  upon  the  cost  of  a 
ga.  Watervliet  has  some  advantage  in  its  better  wharfage,  loading 
aad  unloading  facilities,  its  better  connection  with  New  York  Harbor 
aid  the  Sandy  Hook  Proving  Ground,  and,  through  its  Erie  Canal  con- 
neelion,  with  the  Great  Lakes  and  the  West.  Frankfonl  has  an  advan- 
tige  in  its  cheaper  transportation  from  some  probable  sources  of  supply 
of  forgings  and  in  its  water  transportation,  being  less  obstructed  by  ice, 
ind  in  the  possibility  of  having  its  own  whaif  for  large  sea-going  ves- 
ids,  though  this  last  advantage  diminishes  upon  investigation. 

Proximity  to  steel  establishments  that  manufacture  forgings. — What  has 
leen  said  under  the  head  of  traasportation  narrows  this  question  down 
D  one  point,  viz,  the  convenience  of  having  the  establishment  that 
tarnishes  the  forgings  and  the  gun  factory  that  finishes  the  gun  near 
lach  other.  For  forgings  manufactured  at  Midvale  and  Bethlehem, 
?iaDkford  would  have  a  decided  advantage  in  this  respect.  For  those 
Dade  at  Johnstown  or  Cleveland  neither  would  have  an  advantage; 
vhich  arsenal  will  be  nearest  the  pla<^  of  manufacture  in  the  future 
san  not  now  be  determined  or  foreseen. 

Proof  butt  or  other  firing  facilities. — For  tests  of  new  types  or  for 
xdlistic  experiments  the  cannon  must  be  sent  to  a  proving  ground. 
iandy  Hook,  K.  J.,  can  be  reached  from  either  arsenal  by  water ;  at 
poaent  the  facilities  for  this  are  better  from  Watervliet  than  from 
hankford. 

For  any  firing  incident  to  construction  and  for  the  proof  of  guns  of 
idopted  types,  it  is  desirable  that  facilities  for  firing  guns  of  all  call- 
lers  should  be  at  hand  to  avoid  the  necessity  of  sending  the  piece  from 
die  factory. 

At  Watervliet  Arsenal  it  is  believed  that  within  the  grouud^  tk<^\sir 
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6elve49  snch  an  arrangement  conid  be  made  as  would  answer  the  require- 
ments for  guns  of  moderate  size  and  perhaps  for  guus  of  very  large  cali- 
ber. Outside  of  the  grounds,  within  half  a  mile,  there  are  hills  and 
gorges  where  it  is  practicable  to  arrange  an  entirely  satisfactory  place 
for  guns  of  any  caliber  to  be  fired. 

At  Frankford  Arsenal  itself  there  are  no  facilities  for  making  a  proof 
butt,  or  any  other  arrangement  for  tiring  any  guns;  nor  is  there  any 
place  in  the  immediate  vicinity  which  would  permit  of  such  firing. 
Possibly  a  large  barge  might  be  constructed  to  carry  the  gun,  and  a 
modified  carriage  which  might  be  towed  down  the  Delaware  Kiver  about 
50  miles  to  some  unoccupied  marsh  land,  where  at  considerable  expense. 
a  butt  might  be  constructed  and  fired  into  from  the  large  barge  moorea 
near  the  shore.  It  is  difficult  to  say  whether  or  not  this  method  is  en- 
tirely feasible,  but  it  is  certain  that  it  would  he  costly  and  diflScolt  of 
accomplishment  and  inconvenient  if  consummated.  If  the  butt  could 
not  be  constructed,  )>ossibly  firings  sufficient  for  the  purjMxse  required 
could  be  made  over  water  in  the  same  vicinity,  though  such  firings  are 
objectionable. 

From  this  statement  of  the  facilities  at  the  two  arsenals  for  firing  guns, 
it  is  evident  that  Watervliet  possesses  in  this  respect  advantages  far 
superior  to  Frankford. 

Foundations, — At  Frankford  Arsenal  there  is  no  rock  foundation. 
From  3  to  4  feet  below  the  ground  surface  there  is  a  bed  of  gravel  gen- 
erally from  8  to  9  feet  thick.  Below  this,  generally  about  12  feet  from 
the  ground  surface,  there  is  a  layer  of  from  2  to  3  feet  of  good  tough 
clay.  Below  this  is  a  deep  bed  of  coarse  gravel,  pebbles,  bowlders,  and 
wliite  sand,  comnmnicating  with  the  river  and  full  of  water.  By  tiig- 
ging  about  3  feet  into  the  upi>er  bed  of  gravel,  tliat  is,  about  6  to  7  l'i>et 
below  the  ground  surface,  a  fair  foundation  is  obtained  for  buildings 
and  ordinary  macliines.  Near  the  boundary,  between  the  high  ground 
and  marsh,  tliis  depth  increases  to  about  9  feet.  Pits  and  other  excava- 
tions can  be  carried  down  to  the  bed  of  clay  without  material  trouble 
with  water.  Excavations  through  the  clay,  or  to  a  depth  generally 
greater  than  13  feet,  are  nearly  impracticable  on  account  of  wat^.  A 
water  shield  would  be  required  and  expensive  methods  of  digging  and 
X)uniping.    Foundations  below  the  clay  are  uncertain. 

At  Watervliet  Arsenal,  below  the  canal,  there  is  good  rock  founda- 
tion at  a  depth  of  about  20  feet,  and  water  is  encountered  in  digging. 
There  is  hard  earth  foundation  usually  at  a  depth  of  about  9  feet,  which 
is  sufiicient'for  ordinary  buildings  and  machines.    All  the  buildings  re 
quired  in  this  part  of  the  grounds  are  already  erected. 

In  the  grounds  above  the  canal  there  is  a  deep  strata  of  shale  or  slate 
rock  cropping  out  which  furnishes  with  the  least  cost  an  absolutely  per- 
fect fonndation  for  buildings,  heavy  machines,  and  constructions  of  all 
kinds,  including  hea\^  hammers  and  dry  pits.  This  is  the  site  which 
has  been  selected  at  this  arsenal  for  the  factory  for  heavy  guns. 

In  the  excellence  of  its  foundations  at  the  site  of  the  proix)sed  new 
works  Watervliet  Arsenal  has  a  decided  advantage. 

FrcRent  facilities  and  possibilities  for  expansion. — This  includes  the 
facilities  only  as  regards  present  buildings  and  grounds,  and  the  possi- 
bilities of  their  expansion. 

At  a  well-equipped  gun-factory,  buildings  are  needed  for  shops,  for 
store-houses,  for  offices  and  quarters,  and  sufficient  laud  is  needed  to 
conveniently  locate  them  and  the  railway  tracks  and  proof  firing-batt 
The  amount  of  land  at  the  arsenals  under  consideration  is:  At  Water- 
/iiet,  109  acres,  and  at  Fianktord  G3  acres.    At  the  former  place  the 
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groands  are  divided  into  two  parts  by  tbe  Erie  Canal  -,  that  east  of 
the  canal  being  little  higher  than  the  river  level.  This  is  sometimes  in 
the  spring  overflowed  for  a  few  days,  but  it  has  never  to  <any  great  ex- 
tent iutei^ered  with  work  in  the  shops  situated  thereon.  The  west  part 
Ib  ooDsiderably  higher  and  offers  good,  unobstructed  sites  for  extensive 
Iraildings.  In  rear  of  the  arsenal,  that  is  west  of  it,  unoccupied  fields 
present  an  opportunity  for  expansion  in  that  direction  if  more  ground 
is  needed  in  the  future. 

Tbe  buildings  which  can  be  utilized  at  this  arsenal  have  before  been 
referred  to.  They  consist,  east  of  the  canal,  of :  (1)  The  present  large 
Bhoi^  building  (including  designations  7, 8, 9, 11  and  14,  on  the  map  of  the 
aneual,  drawing  No.  8)  provided  with  four  water-wheels  and  a  150  horse- 
powor  engine.  The  south  wing  of  this  building  and  the  forging  shop 
are  older,  and  in  some  respects  not  suitable  for  gun  work.  (2)  The  iron 
stoie-house  (marked  5);  while  west  of  the  canal  are  the  two  brick  tim- 
ber Btore-houses  (marked  38  and  41 ),  susceptible  of  conversion  into  good 
shops  for  heavy  work.  All  these  buildings  together  will  furnish  an 
of  154,295  square  feet,  which  can,  without  great  expense,  bo  used 
shops  for  the  guii  factory.  Store-houses,  offices,  and  quarters  exist  to 
an  extent  that  would  be  sufficient  for  present  want». 

At  Frankford  Arsenal  the  grounds  as  a  whole  are  lower  with  refer- 
ence to  the  river  than  at  Watervliet,  and  a  small  portion  is  marshy  and 
beW  the  water  level  at  high  tide.  That  portion  available  for  build- 
ings is  much  smaller  than  at  Watervliet,  an<l  there  is  no  op])ortunity  to 
expand  beyond  the  present  limits  of  the  arsenal.  The  buildings  now 
exirtiug  which  could  be  used  for  the  gun-factory  consist  of  the  rolling- 
mill  an(i  the  machine-shops  (drawings  Nos.  9  and  10).  The  latter  build- 
infyas  it  is,  would  only  be  useful  for  light  finishing  work,  and  is  not  suit* 
aide  for  general  gun  work ;  in  the  event  of  enlargement  it  would  prob- 
acy have  to  be  removed  to  make  room  -for  larger  buildings  better 
adapted  to  the  work.  The  whole  shop  room  area  would  be  47,3ti8  square 
feet.  The  present  store-houses,  offices  and  quarters,  would  be  sufficient 
tot  KOine  time  to  come. 

Although  the  present  gun  plant  of  the  department  can  be  established 
at  either  of  these  arsenals  without  intiTfering  with  the  work  now  prose- 
cated  there,  as  soon  as  it  becomes  nece.ssary  to  make  larger  guns  or  a 
greater  number  of  the  size  now  ])rojected,  additional  buildings  W(mld 
berequired.  These  now  exist  at  Watervliet,  whilst  there  arenone  what- 
ever at  Frankford. 

With  the  fullest  use  of  all  the  ground  at  Frankford  it  is  deemed  insuf- 
ficient in  capacity  for  the  convenient  aiTangement  of  a  well  equipped 
gun-factory ;  it  would  be  inadequate  to  future  wants,  and  as  contiguous 
ground  for  expansion  can  not  be  obtained,  it  is  much  inferior  to  Water- 
vliet in  this  respect. 

CONCLUSION. 

After  careful  consideration  of  all  the  points  discussed,  the  Board  finds 
that  in  all  matters  except  the  following,  there  is  no  decided  sux>eriority 
in  one  of  these  arsenals  over  the  other  : 

Watervliet  provides  excellent  foundations,  whereas  Frankford  does 
not;  firing  facilities  can  be  obtained  at  Watervliet  but  not  at  Frank- 
ford; the  former  has  better  facilities  for  labor,  and  its  water  connection 
with  the  northern  frontier  if  of  importance;  but  its  great  and  impor- 
tant advantages  over  Frankford  air  that  tht»  immediate  concentration  of 
the  department's  gun  plant  can  be  there  elfected  more  chea])ly,  that  it 
baa  larger  and  better  buildings*  and  more  '^vuuud  tv>Y  \\x\\\\vi^vc^-^  ^"^c^'^xv.- 
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sion,  aud  that  nnoccnpied  adjacent  lands  ftimisl]  the  possibility  of  ex- 
tension in  the  distant  futare  into  so  great  an  establishment  as  thefiiture 
wants  of  the  country  may  demand. 

What  these  future  wants  may  be  is  indicated  by  the  magnitude  of  the 
armaments  that  will  be  required  as  stated  in  the  report  of  the  Gon-Fac- 
tor^'  Board,  1880,  the  report  of  the  House  Committee  on  Ordnanoe,  first 
session  Forty-ninth  CongreHS,  1880,  the  report  of  the  Board  on  Fortifi- 
cations, 1880,  and  the  fact  that  history  shows  that  these  armaments  will 
change  and  require  removal. 

The  Board  is  of  the  opinion  that  Watervliet  Arsenal  is  better  adapted 
than  Frankford  for  the  concentration  and  installation  of  the  present  gun 
plant  of  the  department,  and  for  the  establishment  of  a  fally  eqaipped 
gun-factory. 

D.  W.  Flaousb, 
Lieut.  OoLj  Ordnance  DepLj  U.  &  1., 

President  of  the  Board. 

A.  MORDSGAI, 

Lieut.  OoLj  Ordnance  DepU^  U.S.  A. 

F.  H.  Pabkrr, 
Lieut.  Col.  J  Ordnanoe  i>0pt.,  U.S.  A. 
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iroD-work 282 

roofing,  etc .' 284 

the  items  for  bids 285 

ojficerd*  quarters : 

mason's  specifications,  etc 286 

carpenters  specifications,  etc 288 

iron  frame  railway  truck  scale:  specifications,  etc 293 

railroad  turntable:  specifications,  etc 293 

machine  toole (Appendix  23)  295 

specifications  of  the  tools  required • 296 

progress  report  of  work  done (Appendix  27)  343 

AXDSSIAN  WELL  AT  AUGUSTA  ARSENAL  : 

report  of  work  done (Appendix  29)  348 

AoausTA  Absrnal  : 

artesian  well  report (Appendix  29)  348 

BiTTRiiiES,  LIGHT.    {See  Light  batteries.) 

BiTTERY  wagon  AND  FORGE  COMBINED  : 

for  3.2-inch  gnn — fabrication  at  National  Armory (Appendix  15)  171 

BinrcRY  AT  Peeeskill,  N.  T.  : 

report  on  constrnction  (3  plates) (Appendix  32)  357 

Bbhlehem  Iron  Company  : 

eon  tract  for  steel  forj^iD^rH  for  8,  10,  and  12  inch  ^nns 11 

proposal  to  furnish  steelTorgings  fur  8, 10,  and  12  inch  guns. .  (Appendix  20)  261 

contract  for  8, 10,  and  12-inch  gnn  forcings 263 

proposal  to  furnish  forgings  for  12  inch  B.  L.  rifled  mortar 269 

BmiK,  Capt.  R.,  Jr. : 

•brinkages,  resistance,  etc.,  of  12-inch  B.L.  rifled  mortar,  cast-iron  hooped 

with  steel  (I  plate) (Appendix  17)  215 

Boards  (Keports,  etc.)  : 

triul  of  the  Rubin  rifle  at  the  National  Armory  (2  plates). .. (Appendix  10)  106 

trial  of  the  Schnlhof  magazine  rrflo  (2  plates) (Appendix  11)  119 

trial  of  S.  &  W.  '.{8  cal.,  and  Colt's  38  cal.,  revolvers  (3  plates) .(Appendix  12)  129 

modification  of  design  of  3.2-inch  B.  L.  steel  rifle,  1  to  25 (Appendix  13)  141 

descriptive  specifications  for  the  fabrication  of  the  3.2-inob  B.  L.  rifle, 

Hteel  (5  plates) (Appendix  14)  ^  153 

location  of  the  Army  gnn  factory (Appendix  35)  '  375 

Ioard  of  Ordnance  and  Fortification: 

personnel 10 

test  of  the  12-inch  H.  L.  cast-iron  mortar  (of  the  South  Boston  Iron  Works)  27 

Icffixgton,  Col.  A.  R. : 

report  on  the  construction  of  50  3.2-inch  field  limbers,  1  caisson  and  1  com- 
bined batter^'  wagon  and  forge  (3  plates) f  Appendix  15)  171 

new  fire-proof  Hhops  at  the  National  Armory  (11  plates).... (Appendix  31)  355 

Idildkrs'  Iron  Foundry: 

contract  for  cast-iron  bodies  12-1  nch  B.  L.  mortars,  hooped * 13 

contract  for  finishing  and  asHembliug  29  mortars  B.  L.,  rifled 14 

proposal  for  cast-iron  bodies  for  12-incli  mortars 267 

proposal  for  finishing  and  assembling  12-inch  B.  L.  rifled  mortars 271 

progress  report  on  their  manufacture  of  cast-iron  bodies (Appendix  16)  201 

lUlLDtNGS : 

erected,  completed,  etc.,  at  National  Armory,  Mass 6 

new  fire-proof  shops  at  National  Armory,  Mass.  (11  plates) ..  (Appendix  31)  335 
army  gun  factory  and  ofiicers'  quarters  at  the  Watervliet  Arsenal,  specifi- 
cations of  plan,  etc.  (40  plates) (Appendix  22)  273 

Jaisbon  for  3.2-inch  gun: 

fabricatiotf  of,  at  National  Armory (Appendix  15)  171 

weights  and  equipments 184 

Jannon.     (iSe«  Rifles,  etc.)  • 

Iarriages  : 

alt-erations  of  8-inch  and  10-iuch  converted  barbette  carriages 19,21,24 

speoifloations  of  the  10-inch  dlHappearing  pneumatic (Appendix  25)  325 

nomenclature  of  thr^3.2-incli  field  steel  gun  carriage 196 

the  King  disappearing  for  10-iuch  gun 20 

mortar  carriages  from  abroad 19 
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Cartridges  : 

of  oomprosaed  powder  not  advisable,  etc 7 

com parati  ve  merits  of  the  '  *  Morse  "  and  the  service (Appendix  34)     371 

Cast-iron  bodies  : 

for  r2-inch  B.  L.  steel-hooped  mortafH  report  on  manufactnre. (Appendix  16)     201 

specifications  etc.,  for  manafacturo  of  VZ  inch  B.  L.  rifleil  mortar,  cast-iron, 

with  steel  (4  plates)  hooped (Appendix  Sil)     265 

Changes  ix  design  of  3.2  inch  B.  L.  rifles  : 

report  of  board ^ (Appendix  13)     141 

Cheyenne  Ordnance  Depot: 

principal  operations (Appendix  30)     352 

Clerks: 

additional  wanted  of  classes  1  and  2 5 

Colleges: 

issues  to (AppendixS)       >^ 

Colts  revolver  : 

trial  of  .'.i8  caliber  double  action,  new  navy  pattern  (3  plates)  .(Appendix  12)      129 
Columbia  Arsenal: 

Kite  selected,  buildings,  roads,  etc.,  located,  plans  prepared,  etc 8 

Construction  reports (Appendices  13-19) 

Contracts  : 

awarded  for  Army  gun  factory  at  Watervliet  Arsenal 15-16 

report  of  ordnance  purchasing  officers  on  expense  and  delay  in  delivery  of 
small  supplies (Appendix  9)        98 

for  forgings  for  8, 10  and  12  inch  guns ( Apiiendix  20)      263 

fur  cast-iron  bodies  for  12  inch  B.  L.  mortars (Appendix  21)      265 

for  forgings  for  12  inch  B.  L.  mortars (Appendix  21)      269 

tor  finishing  and  asHembling29  B.  L.  rifled,  mortars,  12-iuch  (Appendix  21) .      271 
DiHAiM>KA ring  carriage: 

iillotment  of  funds  to  obtain  a  ''King'' 20 

Driggs  rapid-fike  gun: 

allotment  for  purchase  of  a6-pounder 20 

Disappp:aring  pneumatic  gun  carriages  : 

specilications  for  their  manufacture (Appendix  85)      •i25 

Dynamite  guns.    {See  Pneumatic  dynamite  guns.) 
Executive  Departments  : 

issues  to (AppendixS)       SS 

Expenditures  of  the  Ordnance  Department  : 

statement  of 3 

Fabrication  : 

principal  articles (Appendix  1)      33 

3.2-inch  B.  L.  steia  rifles  (5  plattis) (Appendix  14)     153 

")()  3.2-inGh  field  limbers,  I  caisscm,  aud  1  combined  battery-wagon  and 
f(»rge»  at  National  Armory  (3  jilat^^H) - .  (Appendix  15)     171 

progresH  report  on  fabrication  of  cast-iron  bodies  for  12-inch  B.  L.  steel- 
hooped  mortars (Appeii<Ux  16)     201 

report  on  Mid  vale  Steel  Company's  forgings (Appendix  18)     227 

final  report  on  the  12-inch  B.  L.  rifle,  cast-iron,  with  steel  tube.  South  Boston 
Iron  Works (Appendix  19)     235 

forgiugH,  cast-iron  bodies  and  manufacture  of  12-inch  B.  L.  rifled  mortan 

hooped  with  steel  (4  ]ilates) (Appendix  81)     265 

I^ELi)  GUNS.     (See  Rifles,  field.) 

FiKLi)  LiMHERA  FOR  :{.2  INCH  GUNS.     {Soe  Fabrication.) 

ViRK- PROOF  SHOPS  at  National  Armory  ( 11  plates) (Appendix  31)     355 

Fiscal  rksouuces  and  expenditures,  18Hi> 3 

Flagler,  Lieut.  Col.  D.  W.  : 

report  on    the  comparative  merits  of  the  *^ Morse"  aud  the  service  cart- 
ridge   (Appendix  31)     371 

FORGK  AND  battery  WAGON  I 

for  :{.2-inch  field  guns,  weights  and  equipment .?........  186 

Forgings  : 

steel  hoops  and  breech  mechanism,  bid  and  contract  of  Midvale  Steel  Com- 
pany    W 

tube  lor  10  inch  wire-wrapped  gun  has  l>een  delivered 1" 

report  on  the  Mid  vale  Steel  Company's (Appendix  18)  227 

weights  and  cost  of  difl'erent  sets  ..  /. W 

a<lveiti8ci)ieiity  speeifications,  proposals,  and  contract  for  forgings  for  8, 10, 

ami  12  inch  guns  (0  plates) (Appendix  20)  24o 

contract  with  Bethlebom  Itoiv  Co\yvv«^^^ ^' 
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teOiXG6— Continned. 

advertiBement,  speoifioatioDSy  proposals,  etc.,  for  forgings  for  12  inch  B.  L. 
rifled  moriarS|  oast-iroD,  steel-hooped,  aud  the  mauufacture  of  the  mor- 
tars (4  plates)  (Appendix  21)      265 

^tenFiCATiONS  ACT.    iSce  Armament  of  Fortifications) 8 

ly  Capt.  Jno.  E.  : 
xeport  on  battery  for  New  York  State  troops  constructed  at  Peekskill, 

N.  Y(3plate8; (Appendix  32)      357 

(See  Rifles.) 
hnr  cotton: 

for  experimental  firing  in  the  12-inch  B.  L.  mortars 20 

hs  FACTOl|T.    {See  Army  gnn  factory.) 
tal  8I.ING : 

pattern  1887,  how  to  mount  the  sling  (Plate  IX) (Appendix  26)      335 

lint   BXPL0SIYK8: 

•cplosi ve  gelatine  ordered  and  also  shell  (7  and  11  inch) 20 

iperiments  to  be  made  with 21 

(,   SOLDIKR8': 

Jjwnes  to (Appendix  3)        57 

'8  MODIFICATION : 

rtlotment  of  fnnds  to  try  a  Martini-Henry  rifle  on  the  Hurst  design 21 

ftUMKNTS : 

Ballistic,  of  improved,  pattern  obtained  fmni  abroad 20 

ilB  TO  THE  Army (Appendix  3)  57 


TO  THB  Militia , (Ai>penilix4)  80 

TO  COLLROK8,  ETC (Ai)pen<Ux  .5)  86 

TO  THE  ExBCDiiVE  Departments (Appendix  6)  88 

i>ISAPPEARlNO  carriage: 

ftr  a  10-incb  gnn,  allotment  of  fnnds  for  manufacture  of 20 

Lnaback,  tbnt: 

Inscription  of  sample  made  at  the  Rock  Island  Arsenal ,  332 


fir  boring  and  turning,  for  Wat«rvliot  Arsenal 17 

iamr  batteries: 

With  steel  carriages  require  an  ordnance  mechanic 5 

RS,  FIELD,  FOR  3.2-lNCH  GUNS  : 

leport  on  the  construction  of  50  (3  plates) (Appendix  15)      171 

nomenclature  of  the  3.2-inch  iield  guu-carria<;c  limber 198 

weights  and  eqnipmentSi  3.2-iuch  gun,  carriage,  etc 184 

,  Capt.  D.  A. : 
final  construction  report  on  the  cast-iron  13.  L.  rille,  steel  tubed,  fabricarcd 

by  South  Boston  Iron  Works (Appendix  li>)      235 

first  construction  report  of  a  12-inch  cast-iron  mortar  made  at  the  South 

Boston  Iron  Works  (1  plate) (Appendix  38)      361 

TON,  Capt.  M.  W.: 

report  of  principal  operations  at  the  Cheyenne  Ordnance  depot.     (Appen- 
dix 30) 352 

ACHINR  TOOLS: 

for  the  Army  gnn  factory,  specifications,  etc.,  for  contracts.. (Appendix  23)      295 

AGAZINR  BIFLE: 

trial  of  the  Schulhof  (2  plates) (Appendix  11)      119 

AKUFACTURES: 

rifles,  swords,  sabers,  etc.,  at  National  Armory  dnring  the  year 5 

iaxrUFACTURE.     (/$e«  Fabrication.) 

iaPOF  Rock  Island  Arsenal  (plate  I) (Appendix  26)  427 

ioGiNNBSs,  Major  Jno.  H.  : 

report  of  principal  operations  at  Kock  Island  arsenal (Appendix  26)  327 

tent  knapsaolc 331 

toORAKICS,  ordnance: 

for  field  batteries  haying  steel  carriages 5 

Hcfvord''  system: 

Itands  allotted  to  purchase  an  d-iuch  gun  of  this  system 21 

Gdtaijb  steel  company: 

■teelfomngs 13 

proposafto  furnish  steel  forgings  for  guns (Append i x  20)  262 

report  on  the  fabrication  of  forgings (Appeudix  18)  227 

proposals  for  12-inch  mortar  forgiugH 269 

taxiiA: 

James  to........ •••.. v^K.^^«vi.^vsL ^^i  '^ 
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Military  ertablisbment: 

iBMnes  to  the  Army,  etc (AppcndixS)       57 

Modifications: 

dvMvrxi  of  3.-^0-ioch  B.  L.  rifle,  stet?!  (1  to  25) (Appendix  13)      141 

Morse  carthiiKiKs: 

comparative  merits  with  the  service  cartridge (Appendix  34)      371 

Mortars  : 

bid  of  Biiildere*  Iron  Foniidry  for  cust-iron  hodios  for  the  Ti-iuch  B.  L. 

niortarH,  Hteel-himped,  and  eoutract  for 13 

bid  and  contract  of  the  Mid  vale  ^rtcid  Company  for  nteel  for^in^8  for  hooptt 

and  breech  mt*rhanisin  for  l*2-iiich  B.  L.  mortar>.  steel-hojiped 13 

bid  and  contract  of  the  Biiihlers*  Iron  Foundry  for  finishing  and  a<i8embUDg 

twenty-niue  I'i-iiirh  B.  L.  rille«I  niortant 14 

mortar  carriages  from  abn)ad 19 

procuring  gun-cotton  and  detonating  fuses  for  esperinieiitHl  firings  with 

shell 20 

the  12-inch  B.  L.  mortar,  steel-hooped,  has  been  fired  227  roumls "& 

the  12-inch  B.  L.  cast-iron  mortar  burst  on  the  twentieth  round 27 

progress  rei>ort  on  fabrication  of  cast-iron  bodies  for  12-inch  steel-hooped 

(Appendix  16) 2(a 

shrinktiges,  resistance,  etc.,  of  12-inch  B.  L.  rifled  mortar,  cast-iron,  hooped 

with  steel  (1  plate) (A]>pendix  17)      215 

si>eciflcationK,  proposals,  etc.,  for  forging  cast-iron  bodies,  and  for  tlnishing 

and  assembling  12-inch  B.  L.  mortars  (4  ]>1ateH) (Appendix  21)      265 

construction  report  of  a  12-inch  cast-iron  mortar  (experimental)  fabricated 
by  the  South  Boston  Iron  Works,  under  act  of  8epteni)>er  22,  li^dd  (I 

plate) (Appendix  33)      361 

Mortar  carria«.;ks: 

two  ordenMl  from  abroad  for  12-inch  B.  L.  rifled  mortars 19 

National  Armory: 

manufacture  and  repair  of  arms,  etc.,  in  fiscal  year  18;:^ 5 

new  buildings,  shops,  etc 6 

rifle  practice  at 6 

small  caliber  rifle  and  magazine  arm  made 6 

construction  report  of  fifty  :i.2-inch  flfld  liuil>erH.  one  cai(«son,  and  one  com- 
bined battery  wagon  an<l  fi»rge    (Appvn<lix  15)      171 

report  on  now  lire-])n>of  shops  (11  plates) (Appendix  31)      ooTi 

Offickrs.  Oronanci:  Dei'artmknt: 

stations  and  duties  on  October  1,  lcH> (Appendix  ^)       9«' 

Officers'  QrARTKRs: 

specifications  for  the  erection  of  two   dwellings   at  Anuy  gun    factory, 

Watervliet  Arsenal 1.      2^^) 

report  of  prngrrss *.M4 

Ordnance  coNSTurcTiON.     (Appendices  1:M9.) 
Ordnance  Department : 

stations  and  duties  of  officers (Ap|»endix8)       00 

Ordnance  mechanics: 

the  us<*  of  steel   fi«"ld  carriages   renders  ne<*HS3ary  the  instructinu  of  onU 

nance  soldiers  as  mechanics  to  be  attached  to  field  batteries ......         5 

PllIPP^^,  Ma  J.  F.  H.: 

report,  of  operations  at  U.  S.  Powder  Depot (Appendix  28)     346 

Pxet:matic  dynamite  ouns: 

acts  of  September  22.  lH-«**,  and  of  March  2,  IS!*.*,  for  purchase  of 27 

contracts  made  with  Pneuinatie  Dynamite  Compsiuy,  of  Ne,w  York 27 

stipulatirms  of  the  foregoing  contracts  for  ri  an<l  15  inch  guns 2ft 

sjK'cilicjitions  of  ctmiraet  for  guns  and  acces>orie8(l  plate).  .(Appendix  24)  321-4 
Pneumatic  gin  carriage: 

specifications  for  10-incIi  disappearing  pneumatic  gun  carriage  (Appen- 
dix ^')) 325 

Powder,  etc.: 

Miles  made  under  act  March  3,  l6Si (Appendix?)       69 

PoWDr.H.    {See  Small- arms  powder.) 
Principal  operations  (rcpf)rts): 

Clievenne  Ordnance  Depot (Appendix  34)      371 

Kock  Island  ArsiMial  (12  ]ilates) ( Ap]»endix  26)      327 

Tnited  States  powder  Dei)ot (Appentlix  iU*)      '.VW 

Principal  articles  : 

f;il»ric;iicci  (Appendix  1)       43 

p:ircliascd (Api>eiidix2)       "W 
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Procuiuno  supplies.    (See  Pnrohase  of  sapplies.) 
Projectiles  : 

a  plant  oAtablished  at  Waterrliet  Arsenal  for  the  mannfaotnre  of 19 

Pbojectile  foundry  : 

at  Watervllet — progresB  report 344 

Purchase  of  supplies  : 

an  amendment  of  S.  8.  3709  recommended  that  will  obviate  the  delay  and 
expense  now  attendant  in  procarinji;  small  bay ings  by  contract 4 

report  of  ordnance  purchasing  officers  on  present  inconveniences  and  ex- 
pense attending  delivery  of  articles  of  small  value  under  contract 
(Appendix  9) 92 

Bailwat  scale  and  turntable  : 

at  Watervliet  Arsenaly  specifications 293 

Bklly,  Maj,  J.  W. : 

report  of  work  on  artesian  well  at  Augusta  Arsenal (Appendix  29)      348 

BnOUKCES  AND  EXPENDITURES,  1889  : 

statement  of 3 

BXTOLVBRS : 

trial  of  Smith  and  Wesson  .38  caliber  and  of  Colt  .38  caliber  (3  plates)  (Ap- 
pendix 12) 129 

Bduqs.    (See  Small  arms.) 

BiffLBS  (FIELD  SERVICE): 

fifty  3.2-inch  made  and  issued 24 

modifications  of  design  of  the  3.20-inch  B.  L.  steel  rifie  numbered  1  to 

25,  both  original  and  Watervliet  series,  report  of  board (Appendix  13)  141 

tteel  Bchrapnel  to  be  made  for  field  guns 24 

description  of  the  3.20-inch  steel  B.  £.  rifle,  field  gun  model  1889 163 

tpecifications,  etc.,  for  fabrication  of  3.20-inch  B.L.  rifie,  steel  (5  plates)  (Ap-  . 

pendix  14) 153 

^port  on  construction  of  fifty  field-limbers  for  3.2-iuch  guns,  caissons,  and 

combined  battery-wagon  and  forge  (3  plates) ( Api>endix  15)  171 

weights,  etc.,  of  3.^inch  gun,  carriage,  limber,  etc.,  and  equipments 184 

steel  field-gun  to  be  fitted  with  Drigg's  breech  mechanism  and  for  metallic 

cartridges 20 

BifLES,  siEOE  AND  SEA-COAST.    (See,  alsOy  Mortars. ) 

test  of  the  12-inch  cast-iron  mortar  (South  Boston  Iron  Works),  and  burst- 
ing of  at  the  twentieth  round 27 

bid  and  contract  of  the  Bethlehem  Iron  Company  for  steel  forgings  for  8, 

10,  and  12  inch  guns 11 

the  8-inch  gun  on  "Mefford"  system  to  be  tried 21 

Weights  and  cost  of  steel  forging 12 

progress  report  on  fabrication  of  cast-iron  bodies  at  the  Builders'  Iron 

Foundry  for  12-inch  B.  L.  steel-hooped  mortars (Appendix  16)  201 

report  on  shrinkages,  resistance,  etc.,  of  12-inch  B.  L.  rified  mortar,  cast- 
iron,  steel-hooped (Appendix  17)  215 

report  on  Midvale  Steel  Company's  forgings (Appendix  18)  227 

final  construction  report  on  12-inch  B.  L.  cast-iron  rifle  with  steel- tube 

(Appendix  19) 235 

specifications,  etc.,  for  steel  forgings,  contract,  etc.  (6  plates). (Appendix  20). 249-64 

specifications  etc.,  for  pnenmatic  dynamite  guns  (1  plate) ..  (Appendix  24^  321 

specifications  for  10-inch  disappearingpneumatic gun-carriage  (Appendix 25)  325 

completion  of  first  H-inch  gnn  entirely  of  American  steel 19 

the  manufacture  of  10-incn  B.  L.  wire-wrapped  gun  under  completion 26 

construction  report  of  a  12-inch  cast-iron  (exper.) Mortar..  .(Appendix  33)  361 
specifications,  etc.,  for  steel  gnn  forgings  for  8,  10,  and  12-inch  guns  (6 

plates) (Appendix  20)  248 

specifications  etc.,  for  12-inch  B.  L.  rifled  mortar,  cast-iron,  hooped  with 

steel  (4  plates) (Appendix  21)  266 

Bock  Island  Arsenal  : 

construction  of  temporary  dam  to  furnish  water-power,  etc ..-•  8 

concerning  the  viadnct  at  the  south  end  of  bridge 8 

rei>ort  of  principal  operations  ( 12  plates) (Appendix  26)  327 

Bock  Island  Bridge  :. 

demands  removal  of  timber  to  be  replaced  with  iron 8 

the  viaduct  appropriation 8 

BUBIN  RIFLE : 

report  of  trial ,,.  ,..• .«« .-•. (Appendix  tO\     VSfe 
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Russell,  Capt.  A.  H.  :  ' 

profi^rcB.**  report  on  manufuctare  of  cast-iron  bodies  for  12-iDch  B.  L.  stCBl- 

hoopcd  mortars  at  Builders'  Iron  Foundrjv (Appendix  16)      201 

aecoud  conslnict  ion  report  of  12-inch  ciist-irou  mortar,  Soath  Boston  Iran 
Works (Appendix  33)      365 

Sales : 

of  powder,  etc.,  under  act  of  March  :i,  1881 (Appendix  7)        89 

SCIIULIIOF  MAGAZIKE  RIFLE  : 

report  of  trial  (2  plates) (Appendix  11)      119 

Shelter- TENT  and  knapsack  combined  : 

made  at  Rock  Island  Arsenal 333 

Shops  : 

now  nre-)>roof  at  National  Armory,  Massachiisettii  (11  plates).  (Api>endix  31)      355 

Shot  : 

bid  accepted  for  armor-piercing  steel  8-inch  shot SO 

Shrinkages,  resistance,  etc.  : 

cast-iron  stcel-hooned  12-iuch  B.  L.  rifled  mortar  (1  plate) (Appendix  17)      215 

Siege  gitns.    {See  Rilies.) 

Small-arms  :  , 

rilies  manufactured  in  the  year 5 

not  expedient  to  produce  a  small-caliber  rifle  for  compressed  powder  oar- 

tridi^es - 7 

a  .30  caliber  rod-bayonet  rifle  has  been  made  and  a  rod-bayonet  .30  caliber 

magazine  arm  is  under  construction 7 

the  excellence  of  the  Springfield  rifle  maintained  by  the  American  Rifle 

IVaiii,  winnin^jS  contests 7 

Hurst  modification  of  the  Martini-Henry  rifle ii 

report  of  trial  of  the  Rubiu  rifle (Appendix  10)       106 

report  of  trial  of  the  Schulhof  magazine  rifle  (^  plates) (Appendix  11}       119 

trial  of  Smith  &,  Wesson  cali1>er  .38  hammerless  safety  double-action  revol- 
ver, and  of  Colt  double-action  new  navy  pattern  caliber  .38  revolver  (3 
plates) (Appendix  12)      129 

Small- Arms  Powder: 

compn*SMod-powdcr  cartridges  not  reliable 7 

Hmokel(fS.s  powder  not  yet  obtainable  iu  America 7 

HmokoI(;s8  powder,  an  American  invention,  brought  to  notice  iu  Europe  ..  7 

Small  PniciiASES.    (i^ee  Supjdies.) 

Smith  and  Wksson  revolver,  caliber  .38 : 

trial  of  the  hammerless,  double-action  safety  (3  plates)  ....(Appendix  12)      129 

Smokeless  powder.    (See  Small-arms  powder.) 

Soldiers'  Homes: 

issues  to .'(Appendix  3)       57 

Sorni  Boston  Iron  Works: 

proposal  to  liiruish  cast-iron  bodies  for  12-inch  1).  L.  mortars 268 

proposal  for  iiuishiug  and  assf^mbling  l2-ineh  H.  L.  mortars 272 

report  on  their  cast-iron  r4tecl-tubed  12-lnch  mortar (Appendix  19)     235 

Specifications  for  H,  10,  and  12  inch  steel  forgings  (6  plates). ..  (Appen- 
dix 20)  24S 

for  12-iiurh  H.  L.  uiortar,  forgiiigs,  and  manufacture  of  mortar  (4  plates). 

(Appendix  21)  .' 2(k) 

for  3.20-inch  B.  L.  steel  rille  (:>  ]>latcs) (Appendix  14)  153 

for  imeiMuatic  dynamite  guns  (I  plate) (Appendix  24)  321 

for  lO-ineh  disapiiearing  pneumating  gun-carriages (Appendix  25)  325 

SpiJiNtrKiKLD  Armory.    («S<r  National  Armory.) 
SrRiNcriF.LD  rifle.     (.S^' SMiall-arniH.) 
Spuks : 

for  mounted  ofTicera  (Tlnte  X) (Appendix  26)     327 

Stations  and  duties: 

oHieers  of  the  Onlnanee  Department  on  October  1, 18t*9 (Appendix  8)       90 

Steel  FOR* JiNGS.     (N<r  Forg in ;^s.) 
Stekl  schrapnel: 

fr»r  lielrl-giinsto  b(»  manufaetured 24 

Stkekt  railway: 

over  Ivoek  Island,  and  bridges .,., 330 

SxrART,  LlEl'T.  SiDNKY  K.: 

rejK)rt  on  th<.*  fabrication  i»r  Hteel  forgin;^:'*  at  tlie  Midvale  Steel  Company's 
works (Appendix  18)     227 


